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Fig. 2.- lnterior view of feeding shed in which experiments were 
conducted . at the Southeastern Test Farm, Carpenter 
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WINTER RATIONS FOR BREEDING EWES 
J W. HAMMOND 
The sheep breeder who is concerned with economic production 
has a vttal mterest in the problem of securing a cheap and efficient 
roughage or combmation of Toughages for wintering his breeding 
ewes. Smce successful sheep raising depends to such a great ex-
tent upon the manner in which the ewes are fed dming the winter, 
and especially while suckling their Iambs, efficiency should not be 
sacrificed for the sake of economy. On most Ohio farms on which 
proper rotations are followed, the roughages most c-ommonly avail-
able for sheep feeding are clover or alfalfa hay, corn stover and 
corn silage, and frequently oat straw. The experiments reported 
m this bulletin were planned for securing data which might indicate 
the best combinations 'Of these roughages from the standpoint of 
both efficiency and economy, and to secure some information on the 
amount of protein supplement necessary properly to supplement 
these roughages. 
Experiments with breeding females constitute a much more 
difficult undertaking than d'O experiments with fattening animals. 
In case of fattening animals, the efficiency of the ration may Iead-
Jly be measured by the rate of gain, the amount and cost of the feed 
required to produce a given amount of gain, and the condition of the 
.animals at the close of the experiment. The efficiency of rations 
f'Or breeding ewes, however, is determined by a larger number of 
factors, some of which cannot be measured accurately. The pro-
duction of strong, vigorous lambs and the ability to suckle them so 
.as to produce rapid growth are the objects most desired, con-
sequently the efficiency 'Of rations for breeding ewes is determined 
by these factors which can be measured only with difficulty and 
then not always exactly, as well as by the cost of the ration, the 
gains produced by the ewes and the thrift of the ewes during the 
experiment, another factor which cannot be measured with ac-
curacy. 
(129) 
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The experiments reported in this bulletin were conducted at 
the Southeastern Test Farm at Carpenter, Ohio. Much credit for 
the successful conduct of these experiments is due to the efforts of 
the shepherd, E. C. Schwan. 
EXPERIMENTS I, II AND III 
OBJECT 
These experiments were planned to show comparisons of differ-
ent combinations of com, lmseed meal, clover hay and corn silage. 
The principal comparisons made in the experiments were as fol-
lows: 
1. Corn, linseed meal and s1lage vs. corn, linseed meal, clover hay 
and silage. Compare Lot 5 with Lots 3 and 4. 
2. Corn, clover hay and silage vs. com, lmseed meal, clover hay 
and silage. Compare Lot 2 with Lots 3 and 4, and Lot 2-a with Lots 
3-a and 4-a. 
3. Different amounts of lim;eed meal as a supplement io corn 
silage fed in connection with corn and clove!" hay. Compare Lots 3 
and 4 a.Ad Lots 3-a and 4-a. 
4. Corn and clover hay vs. <.orn, linseed meal, clove!" hay and 
!Orn silage. Compare Lot 1 with Lots 3 and 4. 
5. Incidentally the experiment afforded a comparison of ewes 
raising their :first lambs and older ewes. Compare Lots 2, 3 and 4 
with Lots 2-a, 3-a and 4-a, respectively. 
PLAN OF EXPERIMENT 
Table I shows the plan uf the three experiments with respect 
to the period over which each extended, the number of ewes in each 
lot at the beginning of each experiment, and the rations fed. Not 
all of the rations were fed in all three experiments. A few of the 
ewes died during the progress of each experiment or were removed 
from the lots, as is shuwn in Table V. 
Sheep used.-Each lot contained a few purebred Merino ewes. 
and with the exception of the two-year-old ewes, each lot also con-
tained a few (from 2 to 4) crossbred ewes produced by crossing 
Southdown rams on Merino ewes. A large majority of the ewes, 
however, contained little, if any, other than Merino blood, although 
they were not eligible to registry. The Merino ewes were all of the 
C or light B type. Aside from the lots of two-year-old ewes, the 
ewes in Experiment I ranged in age frum 3 to 7 years, those in Ex-
periment II from 3 to 8 years, and those in Experiment III from 3 
to 9 years, the greater part of them ranging from 3 to 6 years. In 
Experiment I, about one-half of the ewes were bred to Southdown 
rams and one-half to Merino rams. In Experiment II, about 75 
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percent of the older ewes were bred to Southdown rams and there-
mainder, as well as all of the two-year-old ewes, were bred to Meri-
no rams. In Experiment III about 80 percent of the ewes were 
bred to Southdown rams and the remainder to Merino rams. In 
making up the lots great care was exercised to have all lots as neaT-
ly alike as possible with respect to age, weight, breeding, and to the 
rams to which the ewes were bred. 
TABLE I.-PLAN OF EXPERIMENT 
Experiment I. 95 days, December 12, 1913 to March 16, 1914, inclusive. 
Old eVIeS Two-year-old ewes 
I Lot3 Lot4 LotS Lot3-.A. Lot 4-.A. 
I 29 ewes 28 ewes 29 ewes 30 ewes 29 ewes 
I 
Cornt linseed Corn, linseed Corn, lin- Corn, 1 i nseed Corn, lin-
meal (light) meal (heavy) ~eed meal mea~light) ~eed meal, 
clover* and clover" and and silage clove ·and clover·"' and 
silage silage silage stlage 
' ---
J<;"<periment II. 124 day~, December 10, 1914 to Apri\12, 1915, inclusive. 
-~ --
Old e\\es T\\O-year-old ewes 
Lot2 Lot3 Lot4 Lot5 Lot3-.A. Lot4-A 
27 e"'es 27 eV\es 27 ev.es 27 ewes 14 ewes 14 ewes 
COin lin-
Corn, clo- Corn~ linseed Corn. linseed Corn, lin- Corn, linseed seed mea'\. 
ver and meal (light), meal (heavy), seed meal meal, (light), (heavy),clo-
silage dover and clover and and Silage clover and ver and 
srlage ~tlage silage 
Experiment III. 126 days, December 10, 1915 to Apnl13, 1916, inclusive. 
Old ewes Two-year..old e\ves 
r.ot 1 Lot2 Lot3 Lot 4 Lot5 Lot2-A Lot3-A Lot4-.A. 
23 ewes 24 ewes 24 eweb 23 ewes 22 ewes 13 ewes 12 ewes 13 ewes 
Corn, linseed Corn, linseed Corn, lin- Corn, clo-
Corn, lin-
Corn, clo~ Com,linsed seed meal 
Corn and ver and meal (light), meal (heavy), seed meal ver and meal (light), (heav3•), 
clovt!r !:.ilage clover and clover and and s1lage silage clover a11cl clover and 
silage ~ilage 'Silage silage 
•Hay consisted partly of alfalfa, soybean and mtxcd hay (See Table IX). 
Notwithstanding the precautions taken to prevent it, a few 
ewes that were not with lamb were included in the experiment. As 
soon as any ewes were discovered not to be with Jamb they were re-
moved :from the experiment, as were also any ewes whose lambs 
had died. 
Feeds used.-The corn used was purchased at intervals during 
€ach experiment and for the most part was of good quality. The 
corn silage was made from corn raised on the Southeastern Test 
Farm. The corn used for the silage was a variety that matures 
well in that locality and was allowed to become well-matured before 
it was put into the silo. The silage used, therefore, doubtless con-
tained a larger proportion of grain and smaller proportion of water 
than does silage made from larger and later maturing varieties of 
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com. The clover hay used in the experiments was shipped in and 
was of good quality. It consisted mainly of the medium red var-
iety with a mixture of a little alsike and timothy. An attempt was. 
made to get hay that was as nearly free as possible from timothy 
and other grasses. In Experiment I the hay consisted of approx-
imately 50 percent clover hay and approximately 16% percent each 
of alfalfa, soybean and mixed hay, all of good quality. (See Table 
IX). 
Method of feeding.-The grain and silage were fed in two ap-
proximately equal portions, morning and evening, the silage being 
placed in the grain troughs and the corn and linseed meal sprinkled 
over it. In Lot 1, Experiment III, the hay was fed morning and 
evening after the grain was eaten. In all the other lots the hay 
was fed at noon to make possible the separate recovery of there-
fuse from each kind of roughage. All refused roughage was col-
lected in bags each day and was weighed weekly. 
All lots fed hay and silage were fed the same average amount 
of hay daily per head in each experiment, and were fed as much 
silage as the ewes would consume. All lots in each experiment 
were fed the same average amount of total concentrates daily per 
head, aside from the com contained in the silage, with the excep-
tion of Lot 1 in Experiment III, which was fed more corn to com-
pensate for the corn in the silage fed to the other lots. Lots 3 and 
3-A were fed approximately 1 pound of linseed meal for every 30 
pounds of silage fed and Lots 4 and 4-A were fed approximately, 1 
pound of linseed meal for every 10 pounds of silage fed. Lot 5 was 
fed aU the silage the ewes would consume and was fed approximate-
ly 1 pound of linseed meal for every 15 pounds of silage fed. Lot 1 
was fed all the hay the ewes would consume. Table II shows the 
amounts and proportions of the feeds consumed. 
By the time the experiments closed not enough of the lambs 
were old enough to justify feeding them by themselves, as was done 
in later experiments reported in this bulletin. It is possible that a 
few of the older lambs ate a small amount of feed, along with the 
ewes. 
Weights.-The initial and final weights of the ewes were se-
cured by averaging three weights taken on successive days. The 
ewes were weighed weekly during the experiment. All weights 
were taken in the morning before feed and water were given. 
Water was withheld during the night before the weights we1·e 
taken. 
All ewes and lambs were weighed individually at lambing time, 
the weights being taken after the lambs had dried off. Lambs 
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born during the night were weighed the next morning. trhe ewes 
and lambs were again weighed individually when the lambs were 10 
days old. 
Quarters.-Lots 1 to 5, inclusive, were housed in a one-story 
feeding shed extending east and west and affording good light and 
ventilation. Each lot was confined to ::~. pen 12 feet by 19 feet, in-
cluding rack space, and an outside lot 12 feet by 36 feet, on the 
south side of the shed. Lot 3-A and 4-A in Experiment I were 
housed in a shed similar to that occupied by Lots 1 to 5, ·with the 
exception that the pens were 12 feet by 20 feet and the outside lots 
were on the north side of the shed. In Experiments II and III, 
Lots 2-A, 3-A and 4-A were housed in pens 10 feet by 14 feet on the 
south side of the mrun sheep barn. These lots did not have access 
to outside lots. 
The lots were all provided with combination feed racks, with a 
grain trough at the bottom and a V shaped hay rack above, so at-
tached that any chaff or other fine particles of hay which worked 
through between the slats would fall into the grain trough. The 
sides of the rack were made solid far enough down to prevent chaff 
from working into the fleeces. 
Water, salt and bedding.-Water was kept before the ewes at 
ull times, except at night before weighing, in automatically regu-
lated, galvanized iron tanks. [The water was pumped from a deep 
well and was stored in an underground cistern on a hill above the 
barn so that it flowed into the tanks by gravity. Common barrel 
salt was kept before the ewes at all times. The pens were kept well 
bedded with wheat straw. 
FEED CONSUMED 
Table II shows the average amount of concentrates (aside 
from the grain contained in the silage), silage and total roughage 
consumed daily per head and the proportion of roughage and con-
centrates consumed for each four-week period. Table II also 
shows the average amount of each feed consumed daily per head for 
the entire e:li.."Periment, the proportion of concentrates and roughage 
consumed, the percent of the hay and silage consumed, and the 
number of pounds of silage fed and consumed for each pound of lin-
seed meal consumed. In Table II and throughout this bulletin the 
term "roughage" has reference to the weight of the hay plus one-
third of the weight of the silage, on the basis that three pounds of 
silage contain approximately the same amount of dry matter as one 
pound of hay. 
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TABLE II.-AVER.AGE DAILY RATION CONSUMED, RATIO BETWEEN 
CONCENTRATES AND ROUGHAGE CONSUMED AND 
PERCENT OF ROUGHAGES CONSUMED 
Experiment I. 95 day~, December, 12, 1913 to March 16, 1914, inclusive. 
Old ewes 
Period ~~~~~ 
I Total concentrates ..••.•.••• pounds •. .61 .60 .60 
27 days Silage ••••••••.•..•...•.•.•••• pounds •• 3.45 3.43 4.27 
Total roughag-e t.. . . ....... pounds •• 1.65 1.62 1.42 
Concentrates, 1; rouQ"hall:et •• pounds •• 2.68 2. 70 2.37 
II Total concentrates •..••...••• pounds •• .60 .60 .60 28 days Silag-e .......•.••••..•••...•.• pounds •• 3.39 3.57 4.36 
Total rouQ"hag-et ••......•..•• pounds •• 1.60 1.66 1.45 
Concentrates, 1; roughall:et. ,pounds .. 2.66 2.77 2.40 
Ill Total concentrates •.........• POUnds .. .63 .63 .63 
28 days Silage •.....•••.•••••.......• pounds .. 3.02 3.30 3.73 
Total roughaget ••••.••••...• pounds .. 1.48 1.56 1.24 
Concentrates, 1; roughaget •• pounds •• 2.35 2.49 1.98 
IV. Total concentrate •...••...••• pounds .. .78 .75 .75 
12 da:rs Silage............ • . . . . . • .. pounds .. 2.95 3.15 3.53 
Total rou~rhag-et. . . . • • • . . . •. pounds .. 1.43 1.50 1.18 
Concentrates, 1; roughag-et •• pounds .. 1.83 2.00 1.57 
Corn ......................... pounds .. .51 .30 .31 
Linseed meal ................. pounds .. .12 .33 .32 
Total concentrates. . . . . • • ... pounds .. .63 ,63 .63 
!lay* ........................ pounds. .47 .47 
"",i:66"' Total Silag-e ........................ pounds .• 3.25 3.40 
95 Total rougha~ret •••..•...•••• pounds .• 1.55 1.60 1.35 
days Totalfeed .................... pounds .. 2.18 2.23 1.98 
Concentrates, 1; roughaget •• pounds .. 2.46 2.56 2.16 
Percent hay consumed ....... pound• . 94.16 93.24 
"96:89"" Percent silatre consumed •.... poundb . 96.16 98.46 
Silag-e fed per pound linseed 
28.09 meal consumed •••••.•..•. pounds . 10.48 13.00 
Silag-e consumed per pound lin· 
seed meal consumed .•••.. pounds .• 27.01 10.32 12.59 
*See Table I:X: p. 145 for the amount of the different kinds of hay fed. 
tRay plus one•third of weight of sUa.ge. See p. 132 for explanation. 
Two-year-old ewes 
LotS-A Lot 4-A 
.60 .61 
2.90 2.89 
1.44 1.43 
2.40 2.38 
.60 .60 
2.70 2.75 
1.38 1.39 
2.30 2.29 
.62 .63 
2.53 2.65 
1.30 1.35 
2.01 2.15 
.78 .75 
2.69 2.80 
1.32 1.36 
1.68 1.82 
.53 .36 
.10 .27 
,63 ,63 
.47 ,46 
2.71 2.77 
1.37 1.38 
2.00 2.01 
2.19 2.21 
93.20 92.83 
96.76 97.68 
27.72 10.38 
28.63 10.14 
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TABLE !I.-AVERAGE DAILY RATION CONSUMED, RATIO BETWEEN 
CONCENTRATES AND ROUGHAGES CONSUMED AND 
PERCENT OF ROUGHAGES CONSUMED-(Oontinued) 
Experiment II. 124 days, December 10, 1914 to Apri112 1915 inclusive 
I 
Old ewes Two--year-old ewes 
Period 
Lot 2 Lot3 Lot4 LotS Lot3-A Lot4-A 
--- -------------------
I Total concentrates .... .••. ,pounds .. .40 .40 .40 .40 .40 .40 
28 days SJ!age, .................••.•. ,pounds .. 3.39 3.43 3.43 4.54 3.13 3.16 
Total roughaget ...•... , ...•• pounds .. 1.86 1.87 1.87 1.51 1. 76 1. 77 
Concentrates, 1; roughaget. ,pounds •. 4.65 4. 72 4.70 3. 79 4.46 4.45 
II Total concentrates ........... pounds .. .40 .40 .40 .40 .39 .39 
28 days Silage ........................ pounds .. 3.43 3.50 3.52 4.51 3.11 3.19 
Total roughaget •....•..•..•. pounds .. 1.85 1.88 1.88 1.50 1. 72 1.75 
Concentrates, 1; roughaget •. pounds .. 4.58 4.60 4.72 3. 72 4.37 4.47 
III Total concentrates ••••.•..•. pounds. .42 .43 .41 .42 .42 .42 
28 days Silage ........................ pounds .. 3.27 3.48 3.67 4.23 2.96 3.17 
Total roughaget •.•.••••.•... pounds .. 1. 78 1.86 1.92 1.41 1.67 1. 73 
Concentrate~, 1; roughaget •. pounds .. 4.19 4.37 4.67 3.32 4.00 4.16 
IV Total concentrates ......... ,pounds .. .60 .60 .60 .60 .61 .61 
28 days S1lage ....................... ,pounds .. 3.14 3.50 3. 70 3.87 2. 76 3.19 
Total roughaget ......... , ... pounds .. 1. 76 1.88 1.94 1.29 1.58 1. 74 
Concentrates, 1; roughaget •. pounds .. 2.95 3.13 3.23 2.15 2.61 2.88 
v Total concentrates .......... pounds .. . 75 .75 .76 .75 .75 • 75 
12 days Silage ........................ pounds .. 3.21 3.51 3. 70 4,37 2.84 3.21 
Total roughaget ............ pounds .. 1.80 1.90 1.96 1.46 1.67 1.80 
Concentrates, 1; roug-haget .. p'>unds .. 2.40 2.54 2.59 1.94 2.22 2.40 
Total Corn ......................... pounds •• .48 .37 .12 ,19 .38 .16 
124 Linseed meal ................. pounds .. 
'":48" .12 .36 .29 .10 .32 days '"l'"'otal concentrates . .......... pounds. ~ .49 .48 .48 .48 .48 
Clover hay ................... pounds .. .71 .71 .71 
"4::io" .69 .69 Silage •....••.........••..•••. pounds .• 3.30 3.48 3.59 2.97 3.18 
Total roughaget ............. pounds .. 1.81 1.86 1.91 1.43 1.68 1. 75 
Total feed .................... pounds .. 2.30 2.35 2.39 1.92 2.16 2.23 
Concentrates, 1; roug·haget .. pounds .. 3.74 3.86 3.97 2.97 3.49 3.64 
Percent bay consumed ..•.•• ,pounds .. 94.94 95.36 95.24 
'97:74" 91.78 92.70 Percent silage consumed ...•. pounds .. 97.66 99.42 99.81 96.92 95.56 
Silage fed pe• pound linseed 
29.16 10.05 15.00 30.66 10.35 meal consumed •.•••.• ... pounds .. 
········ Silage consumed per pound lin-
seed meal consumed ...... pounds .• 
········ 
28.99 10.04 14.66 29.72 9.89 
rHay plus one-third of weight of •ilage fed. See p. 132 for explanation. 
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TABLE H.-AVERAGE DAILY RATION CONSUMED, RATIO BETWEEN 
CONCENTRATES AND ROUGHAGE CONSUMED AND 
PERCENT OF ROUGHAGES CONSUMED-(Concluded) 
E~periment I!I. 126 days. December 10, 1915 to April 13, 1916, inclusiv-e. 
_P_e_rl_o_d , ----~----------J-~_;:_t ~~~-: 2[ Lot 3[ Lot 4r Lots f~:..[. f~:..\_J~_!!_~_ 
I Total concentrates ......... pounds.. .45 
27 days S!lage..... ......... . .. .... pounds ...... 
Total rougllage ........... pounds .. 2.05 
Concentrates, i, rougbage* •. pounds .. 4.54 
U Total 'oncentrates.. .. ... pounds.. .47 
28 days Stlage.... .. .. .. .. . .. . . .. pound~ ...... 
Totd.ltougtlage• ........... pounds .. 2.44 
Concentrates, 1; roLtgbage' .. pounds. 5.22 
.38 .38 .39 .38 
3,08 3.12 3.38 3.98 
1. 82 1. 82 1. 91 1.33 
4. 77 4. 78 4. 91 3.47 
.40 .40 .40 .40 
3.30 3.29 3.85 4.40 
1.82 1.82 2.00 1.50 
4.57 4.59 4.91 3.76 
HI Total ccncentra•es .......... pounds.. .57 .45 .44 .45 .45 
28 days Silage... .. .. .. .. ....... pounds.. .. .. .. 3.02 3.23 3.81 3.89 
1.80 1.97 1.39 
4.04 4.41 2.91 
Totaliougnage*.... . ... pounds .. 2.51 1.82 
Concentrates, 1; roughage' .. pounds .. 4.43 3.85 
1 V l'ocal concent ra• e•. . . . ...... pounds. • 68 . 53 . 53 • 53 , 53 
28 day• Silage. . .... . .... . ,pound• .. 2 .•. 6.0 21 •. 6744 31 •. 1799 32 •• 8081 31 •• 4155 Total rougllage•........ .pounds. 
Concentrates, 1: tOLigba~Se• .. pounds .. 3.81 3.09 3.38 3.79 2.16 
V Tot.tl concentra\es .......... pound< 
15 day, S1lag~ .. .. . .. ........ pound• 
1'utal roughage•... . .. ..pound•. 
Concentrates, 1; rou'l:hage* .pounds. 
• 75 .60 .59 .60 .60 
2:12 u~ u~ 1:~1 u~ 
3.62 2.55 2.90 3.31 1.93 
Tota! Corn. . ........... pound• ... 57 .46 .35 .08 .19 
126 Linseed rne1l. .. • ..pound<. ... .. .. . .11 .38 .27 
days T~tal concentrates .. ..pounds.. .57 .46 .46 .46 .46 
Clover hay..... , pound~ 2.44 .74 .74 .73 . 
Silage.... ... .. ..... pound< ...... 2.96 3.!8 3.73 3:89 
Total roughage•. .. . poLind, .. 2.44 1. 73 1.80 1.97 1.30 
Totalleed. • . • . . POllnd!o. 3.01 2.18 2.25 2.43 1. 76 
ConcenLrates.l; rougba11e~. pounds .. 4.30 3.76 3.95 4.30 2.91 
Percent hav consumed .... pounds. 96.17 96.61 96.24 94.97 ..... 
PercentsJlageconsumed .. pounds ........ 94.56 97.06 98.37 96.38 
Stlage•ed per pound ltoseed I 
meat consumed ....... 1JOunds.. .. ... . ... 29.36 9.98 14.91 
Sihge consumed per pound lln· 
seed meal consumed .... pound<.. .. . 28.50 9.82 14.37 
*Ray plus one-third o! s1lag• fed. Se~ p. 132 for explanation. 
.39 
2.82 
1.72 
4.44 
.40 
3.20 
1.19 
4.43 
.45 
3.00 
1.71 
3.82 
.53 
2.88 
1.68 
3.16 
.60 
2.84 
1.67 
2.80 
... ::6 I 
:~~ I 
2.96 
1. 72 
2.18 
3. 73 
95.97 
95.38 
.38 
2.82 
1.73 
4.52 
.40 
3.43 
1.86 
4. 71 
.44 
3.64 
1.91 
4.31 
.53 
3.67 
1.93 
3.62 
.60 
3.68 
1.94 
3.23 
.34 
.12 
.46 
. 73 
3.43 
1.87 
2.38 
4.08 
95.07 
97.76 
30.21 
29.54 
.39 
2.85 
1. 73 
4.45 
.40 
3.56 
1.91 
4.71 
.45 
3. 76 
1.96 
4.37 
.53 
3. 77 
1.96 
3.69 
.60 
3.81 
2.00 
3.36 
.10 
.36 
.46 
• 73 
3.53 
1.90 
2.37 
4.12 
95.21 
98.44 
10.00 
9. 74 
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WEIGHTS AND GAINS 
Table III shows the initial and final weight, the number and 
weight of the ewes that died during the experiment, the weight of 
the lambs born during the experiment, and in Experiments II and 
III the weight of wool produced by the ewes remaining in each lot 
at the time they were shorn. In Experiment I the ewes were not 
shorn until after the close of the experiment, consequently the wool 
produced need not be considered in this table. The total gain for 
each lot, as shown in Table III was secured by adding the weight of 
the lambs born, the weight of the ewes that died or were removed, 
and in Experiments II and III, the weight of the wool produced, to 
the final weight of the ewes in the lot at the close of the experiment, 
and subtracting from this weight the initial weight of the ewes. 
Since the birth weight of the lamb by no means represents the loss 
in weight of the ewe during lambing, the total gain as shown in 
Table III does not show the entire increase in live weight made by 
the ewes during the experiment. Since there is no practical 
method of determining the loss in weight during lambing, the exact 
amount of gain produced cannot be ascertained. 
Fig. 3.----:Lot 1 in Experiment V. Ewes fed corn and alfalfa 
Although the efficiency of rations for breeding ewes is best 
measured by other things than the increase in live weight by the 
ewes, the average daily gain per ewe, as shown by Table III, is of 
interest. 
Table IV shows the average weight at birth and at 10 days of 
age, of all lambs born during the experiment. A few lambs born 
after the close of the experiments were not included in this table. 
For Experiment III, Table IV also shows the age and weight of 
the Iambs at the close of the experiment and the average daily gain 
TABLE lll.-WEIGHTS AND GAINS-EWES 
Lot 1 Lot2 T_,ot 3 Lot4 Lot5 
Corn, linseed Con1, linseed 
meal (light), meal (heavy), Corn, linseed 
Corn and Corn, clover clover and clover and meal and 
clover and silage silage silage silage 
--
-
----
-
-
Experiment I. 95 days, December 12, 1913 to March 16, 1914, inclusive. 
Initial weight, December 11, 12, 13 ........................................... . 
Final weight, March 16J 17, 18 ..................... .......................... . 
Ewes removed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... . 
Ewes died .................................................................. .. 
~~:~sg~?trl"~:::::::: :::::::::::::::::::::::::::::: :::::::::::::: :::::::::::::: 
Average dai]Jr gain per head . . . . . . . . . . . . . . . . . . . . . . ... ~. ~ ................... . 
Poutt.ds 
2,570 
2,352.5 
(3) 330 
(1) 115 
155 
382.5 
.142 
Pounds Pounlls 
2,448.5 2,598.5 
2,446.5 2,340.5 
(2) 162.5 ~4) 440 (1) 85. 1) 90 
175. 141.25 
420.5 413.25 
.142 .154 
Experiment II. 124 days, December 10, 1914 to Apri112, 1915, inclusive, 
Initial weight, December 9, 10, 11 • .. . .. . .. . . .. . . .. . ........... . 
Final weight. April12, 13, 14..................... .. ........... . 
Ewes died ..................................................... . 
Latnbs born* .................................................... . 
Wool shorn ..................................................... . 
Total gaint ........ , . • . .. .. .. .. . . . . . .. . . . . . . . . .. . . ............ . 
Average daily gain per head.... . . . . .. .. . .. . . . .. . . .. .......... . 
Pounds 
2,475 2tir90 
251.25 
214.4 
180.65 
.056 
2,432 
2,362 
. ..... 239:5"'" 
236. 
405.5 
.121 
2 447 
2:312 
"""250:25"" 
225.9 
401.15 
.120 
2,432 
2,163 (2) 195 
193.5 
209.2 
328.7 
.102 
Experiment III. 126 days, December 10, 1915 to Apri113, 1916, inclusive. 
Pounds 
Initial weight, December 9, 10, 11 , , . . . . . . • . . • • • . . . 2, 032 
Final weight, Aprill3, 14, 15...................... 1,813 
f:::b~i~~~ .. ::::: ::::::::::::::::::::::::::::.:::: .•• ''22i: ..... 
Wool shorn.... ................... ...... .......... 181.5 
Total gaint . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. 183. 5 
Average daily gain per head..... .. • • .. • .. • • .. .. . . .063 
2,135 
1,635 (2) 143 
201.75 
180. 
24.75 
.008 
2,108 
1,830 
...... 2o2:7s .... 
189. 
113.75 
,038 
2,012 
1 663 
t2) 165 
165.75 
174. 
155.75 
.056 
*Includes only weight of lambs born before close of the experiment. 
tincludes the weight oi the lambs born during the experiment. 
~Includes the weight of the lambs born during the experiment and the weight of the wool shorn. 
1,910 
1,455 
(1) 52 
164.75 
159.75 
-78.5 
-.028 
Lot2-A Lot3-A Lot4-A 
Corn~ linseed Corn, linseed 
meal (light), meal (heavy), 
Corn, clover clover and clover and 
and silage silage silage 
-- ~--~ 
Potwd~'~ Pomtds 
............... 2,431.5 2,285 
·············· 
2,033.5 2,280.5 
·············· 
(6) 482.5 (3) 210 
............. 
. .. 'i53:5'"" ...... ii7:5 ..... 
············ 
............ 339 • 333. 
············ 
.123 .123 
············· 
1,217 1,193 
············· 
1,197.5 1,200 
............ 
....... 96:" 
.. ""'"i24''····· 
············· 
............. 141. 
··········· 
217.5 
............ .125 
Pou1tds 
1,182 1,078 
987 1,008 
.... 'ioi:75 .......... 88:5 ... .. 
115.75 109.5 
22.5 128. 
.014 .086 
137.4 
268.4 
1 186 
1:067 
.155 
.. .... io6:75"" 
122.25 
109. 
.067 
-,_. 
~ 
0 
el 
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TABLE IV.-A VERAGE WEIGHTS AND GAINS-LAMBS 
Lot 1 
Corn ancl 
clover 
I Art: 2 Lo:-;--r--~~-~-- I.ot5 ·l=;~ .. t-;~:-~--~=~~-: -Lot4-~--" 
Corn, linseed 1 Corn, linbee<l Corn, linseed Corn, linseed 
meal {lighti, meal (heavyJ, Corn, linseed meal (light) meal (heavyJ, 
Corn, clover,! clover and I cloV"er and I meal an<l Corn. clover 
1 
dover and clover and 
an£1 silage silage I silage silage and silage s-ilage silage 
I I 
Experiment 1.95 dayH, Decmnber 12, 1913,. to :\!arch 16, 1914, inclush·e. 
Average weight at birth: Singles ....... ,.,., pounds .. 1 •••• 
Twins .. ........... pounds . . 1 ... . Average weight at 10 days of agel:; Sin!fles •. pounds .....• 
Tn·ms ... pounds .. 1 •••• 
i : Lv,.
1
1 I'mu~ds Lyo.l I'ouuds .Vo.l Pou11ds 
........................ 124 8.a2 I 21 8.98 20 8.4 
.......... ! .............. 2 6.75 4 6.12 10 6.28 
.......... ! .... : .......... 6 12.62 ' 5 14.19 6 12.08 
.......... l .... l .......... , .... t .......... i .... l .......... 2 I 8. 
I 
Experiment IL 124 da1¥s~ December 10. 1914 to Apd112, 1915, inclu~ive. 
No.I PottJld.< I I ::I Average "eight at birth: Singles ............ pounds .. , .. "I" ........ ,20 9.11 21 8. 71 9.24 I ~~ I 9.57 Twins ............. pounds ................ 10 6.9 8 7.06 7.03 5.12 Average weight at 10 days of age+: Singles .. pounds.. . .. . .. .. . .. .. . 18 12.92 21 12.82 13.91 13.5 Twins ... pounds.. .. .. .. .. .. .... 7 10.07 4 11.37 I 8 10.25 12. 
Ex:peritnen t III. 126 days. Deceu1ber 10, 1915 to April13, 191~, inclusive. 
No.~-~ozazds·- -.J.Vo.l~ottnds 
......... 125 7. 74 241 7.58 
.. ......... '!"""""" 2 8 • 
.. .. .. .. . 7 11.71 6 ' 12.75 
! ............... 1 .......... , 2 1 12.25 
- _____ I_----··---'---
.............. ~! -=-,~-=-~-8.3 2 6. 6 6.83 
10 11.55 8 11.5 
2 I 9. 75 5 9. 9 
I I I i ·---,~,--,----- --,~, --No. Pou1tds I .1Yo. Founds 
Average weight at birth: Singles .. , ....... ,.pounds .. 19 9. 15 8.95 21 8.74 17 9.75 20 8.64 
10 I 8 11 8.05 11 8.30 Twins ............ pounds .. 8 6.25 10 6. 75 6 6. 79 
'if ... i3:54" ~ 5.44 2 7. 75 Average weight at 10 days of age: Singles ... pounds .. 18 13. 14 11.59 18 12.79 '26' ···ii:o5 .. 11.22 . ii' .. ii:73" 10 13. Twins .... pounds, . 8 9.5 8 9.53 4 9. .... • 0. 0. 1 ~ ••• .... 
········· 
6.83 . ... .......... .... • • 0 •••••• ~ 
Average weight at close of 
ij 
experiment*: Singles ....................... pounds .. 17 19.5 13 17.73 17 20.59 17 23.76 18 18.44 16.67 10 18.55 10 21.1 
Twins •••...•..••.......•.•..• pounds .. 7 16. 7Z 7 13.56 3 13.33 
'i'.i' ···37:76" "iii' '"3id9' 10.25 ·ia· ... :io:r-· 'io· ... :i:u:·· Average age at close of experiment*: Singles. pounds .. 17 33.53 13 33.08 17 35.94 35.89 
Twins .. pounds .. 7 38.43 7 38.71 3 38.67 . ... ........... ... 
·········· ;I 27. .... . .......... Average daily gain during experimentt: Singles ....................... pounds .. 17 .315 13 .266 17 .328 17 .371 18 .263 .238 10 ..... ::~~t~.l.. ... ::~:. Twins ........................ pounds .. 7 ,272 7 .177 3 .164 . ... ......... .... .......... .208 
*Does not include weights of a. few lambs changed from ono lot to another because o:f death of their datns; hence more lantbs were raised in some 
lots than are shown by the figu:re~. (See Table V). 
tExrlusive of weight at birth. 
:j:Includes only those lambs which were 10 d4YS old at the close of the experiment. 
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TABLE V~NUMBER OF LAMBS RAISED IN EACH LOT 
Lot 1 
Corn and 
clover 
Lambs born during experiment .•.•. ~ ......... I ............ . 
Lambs born after close of experiment........ . .......... . 
Lambs died during experiment •• , • . . . . . . • . . . . ........... . 
Lot2 
Cum, clover 
and silage 
Old e\Yes 
Carnr:tt!seed I Cor!:0l~:seed I 
meal(light), meal (heavy), 
1
. 
clover and clover and 
Lul5 
Corn. linseed 
1neal and 
silage 
TAlt 2-A 
Con1. clovt!r 
and silage silage 1 silage , 
-------''---~·- I ----- ·-
Experiment I. 1913-14 
18 
8 
1 
20 
6 
2 
17 
13 
1 
1 
Two-year-Old ewes 
Lot3-A 
Corn, linseed 
meal (light), 
clover and 
silage 
2Q 
5 
2 
Lot4-A 
Corn, 1 in seed 
meal (heavy), 
clover and 
silage 
17 
9 
2 
-:::::::::::::J···· .. ir·····~:::::::~~::::::r:::::~~::::::T::::::::::::::r:::::~~::::::r:::::~~::::::: Lambsremo-ved ....•....•••.••............... , ............. . Lambs added . .. .. .. .. . .. .. .. . .. .. . • .. .. .. .. .. . ............ . Lambs in lot at close of experin1ent ........................ . Ewes not with lamb •..••.•••••• , ........................... . 
Lambs born during experiment........ . .... 
Lambs born after close of experiment •........ 
Lambs died during experiment ....•......... 
Lambs re1noved ................ _ ............. . 
I 
Experiment II. 1914-15 
30 
""""{\"""" 
29 
1 
3 
2 
29 I 23 
........ r······ ........ 5 ....... 
1 
13 
2 
1 
16 
"2"""" 
Lambs added .... , .......................... . 
Lambs in lot at close of experiment .......... . :~ ~~ :::: :~~:::r· ·· ···~~·· ·····~···· ···24··· --·. 2 28 .. .... 'i8' ... "l ::::::: ::::::::1"'" ""'i2" ""l"" '"'i4'"'" .. 
Ewes not with lamb ......................... . 
Lambs born............................. .. .. . 27 
Lambs dieddudng experiment............... 1 
Lambs rem ved.............................. 1 
Lambs added ............................................ .. 
Lambs in lot atcloseofexperiment... ....... 25 
25 
4 
1 
Experiment III. 1915-16 
27t 
4 
1 
1 
21 
·-~----
17 20 
2 
15+ 
3 
1 
1 
12 
11 
1 
....... io ....... 
13 
3 
........ r .. 
11 
Ewes not with lamb ........................................ . 
"""'26"'"" 
4 1 1 
I _L.:_:·~·-·-~--~:_:_. ______ c_ ___ _ 
.. ... "i{ "'""\"""'i~""" 
*One o.f these two ewes aborted. 
tTwo lambs born after close of experin1ent. 
;!:One lamb born after experiment closed, but died when a few days old. 
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per lamb during the experiment. These items are not given for 
Experiments I and II because the most of the lambs were born 
shortly before tnl3·close of the experiment. The weight of the lamb 
at birth was not included in calculating the average daily gain per 
head. On a few occasions a lamb whose mother had died or was 
unable to suckle it was transferred to a ewe in another lot whose 
lamb had died. Lambs thus transferred were not included in any 
calculations after they were transferred. For this reason Table 
IV does not show the total number of lambs raised in all lots. This 
information is given in Table V. In Table IV, the average weights 
for single and twin lambs are given separately. When a twin lamb 
died, its mate was still regarded as a twin in all later calculations. 
Fig. 4.-Lot 2 in Experiment V. Ewes fed corn, cottonseed meal 
· and silage 
Fig. 5.-Lot 3 in Experiment V. Ewes fed corn and cottonseed meal 
every other day corn, oottonseed meal, alfalfa and silage 
on alternating days 
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LAMBS RAISED 
Table V shows the number of lambs born in each lot, the num-
ber of lambs added to each l'ot, the number that died, the number 
removed and the number remaining in each lot at the close of the 
experiment. The table also shows the number of ewes in each lot 
that did not have lambs. 
VIGOR AND CONDITION OF LAMBS 
Table VI shows the vigor and condition of the lambs at birth. 
Twin lambs are not included in this table. Table VI was made up 
from careful recurds made by the shepherd in charge at lambing 
time. Such characters as vigor and condition can be measured 
arbitrarily only, but since the records were carefully made by the 
same person in all three experiments, they doubtless show a high 
degree of accuracy. 
--
Lot 
3 
4 
5 
3--A 
4-A 
2 
3 
4 
5 
3-A 
4-A 
TABLE VI.-VIGOR AND CONDITION OF LAMBS 
Weak 
Percellt i 
..... ~::: .... ·I 
.. '"'8:76"'"'" 
12.5 
I 
Condition \"'igor ,,-
------------ ----~------~ 
Average 
Perc1.'11l 
33.33 
19.05 
47.37 
39.13 
37.50 
5.56 
23.81 
5.00 
5.88 
23.08 
20.00 
Strong- Average 
Fxperiment I. 1913-14 
----- -~---·----
I Pcrcc!li ]Jt•rct•JJi 58.34 12.50 80.95 
I 
4. 76 
52.63 5.26 
52.17 8. 70 
50.00 25.00 
Experiment II. 1914-15 
94.44 
76.!9 
95.00 
94.12 
69.23 
80.00 
1 5.56 
1 
...... ~: ~~ ... 
.. · "is::is .. .. 
I 
I Per cot/ 58.33 
33.33 
68.42 
56.52 
54.17 
61.11 
71.43 
45.00 
35.29 
69.24 
70.00 
i 
I 
I 
Fat 
PerceJit 
29.17 
61.9\ 
26.32 
34.78 
20.83 
33.33 
23.81 
55.00 
64.71 
15.38 
30.00 I ........... . 
------'--------~------~--------~------~------~---------
Experiment Ill. 1915-16 
I 
·············· 
26.32 I 73.68 I 
·········· 
36.84 63.16 
2 26.67 I 73.33 I" 46.67 53.33 
3 
.............. 
16.67 
I 
83.33 1""'"5:56"'" 16.67 77.77 
4 
.............. 
5.88 94.12 41 18 58.82 
5 '"""5:"""" 20.00 75.00 1""'5:66"" 40.00 55.00 
2-A 10. 50.00 
I 
40.00 ............. 70.00 30.00 
3-A 
. ... '"9:69' ... 63.64 36.3G ............. 63.64 36.36 4-A 27.27 63.6d . . . . . . . . . . . . 54.55 45.55 
I 
MILK FLOW AND CONDITION OF EWES AT LAMBING 
Table VII shows the milk :flow of the ewes and their condition 
at lambing time. These characters, like the vigor and condition uf 
the lambs, were determined arbitrarily, though carefully, by the 
shepherd in charge at lambing time. 
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TABLE VII.-MILK FLOW AND CONDITION OF EWES 
Lot 
--------,-----M_i_lkT·f_lo_w _______________ I Condition 
Poor Thin .Average Fat I Average I Good I Extra good I 
-~--~----~-----L----~-----­Experiment I. 1913-14 
3 
4 
5 
3-.A. 
4-.A. 
2 
3 
4 
5 
3-.A. 
4--.A. 
Pe1'Ct'!'1J.t 
8. 
4.17 
12.5 
8,33 
4. 
16. 
12. 
4. 
15. 
Pe:rceJJt 
12. 
4.17 
4.17 
33.33 
32.00 
16. 
8. 
12. 
10. 
28.57 
23.08 
I 
Pef'cettt PerceJJt Percent Pe1·cent 
68. 12. 12.00 56.00 
83.33 8.33 ......... ~ .... 29.17 
83.33 ............. .. 62.50 58.34 
············ 
.... U7 .... 66.67 64. ............ 4.00 56.00 
Experiment II. 1914-15 
52. 
60. 
52. 
50. 
71.43 
69.23 
16. 
20. 
32. 
25. 
""'7:69"' 
Experiment III. 1915-16 
44.00 1 
.............. 56.00 I 
.... ·5:oo··· ~u~ 
:::::::::::::· ..... ~::~····, 
Percent 
32.00 
70.83 
37.50 
29.16 
40.00 
56.00 
44.00 
68.00 
35.00 
57.14 
100.00 
·---,------,----------;-----o-----------~·-----.----
1 
2 
3 
4 
5 
2-.A. i 
~=1 _j-
8. 70 21.74 
25. 30. 
8. 70 17.39 
11.76 17.65 i 
~~: 39 , ~3: 76 I ~J~_J .... ~:~: ... 1 
47.82 
40.00 
65.27 
35.29 
50.00 
53.85 
81.82 
41.67 
21.74 
5. 
8. 70 
35.29 
WOOL PRODUCED 
43.48 
45.00 
60.87 
1~.65 
50.00 
46 15 
9.09 
25.00 
52.17 
45. 
39.13 
64.70 
45.00 
53.85 
90.91 
75.00 
The ewes were shorn on the last two days of March each year. 
A power driven shearing machine was used and all the ewes were 
shorn as nearly alike as possible. Each fleece was tied and weighed 
separately, care being taken to collect all locks from each fleece. 
TABLE VIII.-WOOL PRODUCED BY EWES 
Loti Lot2 Lot3 Lot4 Lot 5 Lot Lot3-A Lot 4-A 
Corn, lin- Corntlin .. 2-A Corn, lin- Corn, lin~ 
Corn, seed meal ~eed meal Corn, lin- Corn, seed meal seed meal 
Corn clover (light), clo- (heavy ),clo- seed meal clover (ltght), clo- (heavy), 
and and ver and ver and and and ver and clover and 
clover silage silage silage silage silage silage silage 
-
Experiment I. 1913-14 
Total .... pounds.+···· .. ·l ........ l 244.1 
I 
244.2 
I 
242.2 1· .. ·····1 311. 293. A verage .. pounds •• ....... ~ ......... 9.04 9.04 8.65 ·· · 10.37 9. 77 
Experiment II. 1914-15 
Total .... pounds .. , ........ ,214.41 236. 
I 
2zs.9 
I 
209.2 , ........ , 141. 137.4 
.Average .. pounds.. .. . . .. .. 8.25 8.74 8.37 8.37 ....... 10.07 9.81 
Experiment III. 1915-16 
Total •. pounds. ·1181.5 1180. I 189. 174. 159.75 I 115. 75! 109.5 122.25 Average .. pounds.. 7.9 7.8 7.9 8.3 7.3 8.9 9.1 9.4 
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Table VIII shows the total and average wool production for all 
the ewes in each lot in Experiment I. For Experiments II and III, 
Table VIII shows the total and average wool production for all the 
ewes remaining in the lots at shearing time. As may be seen from 
the table the ewes were rather light shearers. Lots 1 to 5, inclu-
sive, contained a few ewes which were pretty well along in years 
and a few crossbred ewes which lowered the average wool produc-
tion for these lots. 
It would scarcely be expected that the rations :fed for 100 to 
125 days during the winter would exert any marked influence on 
the total wool production for the year unless there were greater 
differences between the rations than existed in these experiments. 
While Table VIII shows no marked or consistent differences in the 
average weight of wool produced per ewe, it does indicate that a 
ration in which corn silage constituted the sole roughage (Lot 5) 
had a tendency to produce lighter :fleeces than the other rations fed. 
COST OF RATIONS 
In experiments of this nature there is no basis which makes 
possible a direct, accurate comparison of the economy of the rations 
fed, as is the case in experiments with fattening animals. In fat-
tening experiments the efficiency of the rations is commonly 
measured by but two factors-the amount of increase in live weight 
produced by a given amount of feed and by the influence on the 
market value of the finished animals, both of which may be de-
termined easily and with a high degree of accuracy. In experi-
ments with breeding ewes, the chief but not the only measure of 
the efficiency 'Of rations is the effect on the rate of growth of the 
lambs not only during the experiment but throughout the re-
mainder of their lives. These are factors which cannot be 
measured or assigned definite values. 
Perhaps the best basis for the comparison of rations, with re-
spect to cost in these experiments is the average daily cost of the 
feed fed per ewe. Table IX makes possible such a comparison. 
It is improbable that the prices for feeds that have been used in this 
table will apply to a large number of cases, but the table makes it 
possible for the read_e:c tQ apply his own prices. 
TABLE IX.-TOTAL FEED FED TO I<~WES AND AVERAGE DAILY COST OF FEED PER HEAD 
E-.:periment I. 95 days, December 12, 1913 toM arch 16, 1914, inclusive. 
- ~ 
I Lot3 Lot4 J..ot 5 Lot3-A l Lot4-A 
Pounds Value Pounds Value Pounds Value Pounds Value Pounds Value 
Com at 70 cents uer bushel. ...................... 1,375 $17.19 752. $9.40 824.9 $10.31 1,442.8 $18.03 960. $12.00 
Linseed meal at $36 per ton ....................... 329.3 5.93 838.9 15.10 863.25 15.54 277.4 4.99 737.5 13.27 
Clover hay at $10 per ton... • • • • • .. . . . . . . . . . . . .... 590.5 2.95 567.5 2.84 ............ 
············ 
594. 2.97 I 598. 2.99 
Alfalfa hay at $12 J'er ton ........................ 275.5 1.65 257.5 1.54 ............ ............ 285. 1.71 275.5 1.65 
Soybean hay at$1 perton. ....................... 246.5 1.23 231.5 1.16 ............ ............ 255. 1.27 246.5 1.23 
Mixed hay at$8 per ton ........................... 232. .93 216. • 86 
·ii:22o:s· ...... 22:4r .. 240 • .96 232. .93 Silage at $4 per ton .. . .. .. .. . • . .. .. . .. . . . . .. ..... 9 081.5 18.16 8, 791. 17.58 7,690. 15.38 7,657, 15.31 
:fotal cost of,!~· ..... :.. . . . . . . . . . . . . . . . . . . . . . . . $48.04 $48.48 $48.29 $45.31 $47.38 
Sheep days mexper1ment ..................... 2,689 2,545 ~:: 2,748 2,704 Average daily cost of feed per ewe, cents ......... 1.19 1.90 1.65 1. 75 
E•:;periment II. 124 days, December 10, 1914 to Aprill2, 1915, inclusive. 
Lot4-A Lot2 I Lot3 I Lot4 I Lot5 I Lot3-A 
-------------------! P<>und'! I Value . Pound• I Value , Pounds I Value ~~ Value Pounds I Value I Pounds I Value 
Cornat70centsperbushel................... 1,569. I $19.61 
Linseed meal at $36 per ton ..................................... .. 
Clover hay at$10per ton...................... 2,430.25 12.15 
Silage at$4 per ton.................... . .. . .. 10,940. 21.88 
Total cost of feed.... .. .. .. .. .. • .. .. . . .. • . .. .. . $53. 64 
''Sheep days" in experiment............ . 3,240 
Average dailY cost of feed per head, cents. . . . . 1. 66 
1,226.51 $15.33 
402. 7.24 
2,511. 12.!!6 
11.723. 23.45 
$58.58 
3,348 
1.75 
415.251 $ 5.19 1,198.25 21.56 
2,5li. 12.56 
1,204.8 24.10 
$63.41 
3 3.8 
1.89 
.... ~~:~., .. ~~~:~ .. 
14,124. 28.25 
$52.82 
3 212 
1.64 
662.251 $ 8.28 173.75 3.13 
1,302. 6.51 
5,327.5 10.66 
$28.58 
1, 736 
1.65 
$4.48 
10.04 
6.51 
11.55 
2'79. 
558. 
1,302. 
5, 775.5 . 
$31.58 
1, 736 
1.82 
~ 
z 
~ 
~ 
~ 
z 
rr. 
lr 
c 
l;t 
l:tl 
~ 
tl 
z 
Cj) 
l".l 
~ 
ll.l 
.... 
t; 
TABLE IX.-TOTAL FEED FED TO EWES AND AVERAGE DAILY COSTOF FEED PER HEAD-(Continued) 
Corn at 70 cents per bushel ... ............... __ .. 
Linseed meal at $36 per ton ..................... . 
Clover hay at $10 :per ton .............. , ......... . 
Silage at $4 :per ton .................. , ............ . 
:r~~!!pcr:~;!,!i: ~;;~ti·;;~~t:::::::::::::::: :. ::: ~ 
Average daily cost of feed per head,. cents ...... . 
Experiment III, 126 days, December 10, 1915 to Apri113, 1916, inclusive. 
Lot 1 
Pounds Value 
1,644.5 $20.56 
···7:~5c·1·· .. a6:1r .. 
......... $57.32''"'''''' 
2,898 
1.98 
Lot2 
Pounds Value 
1,343. 75 $16.80 
'}tiP ... I .... iBf .. 
$46.38 
2,933 
1.58 
Lot3 
Pounds Value 
1,044.5 I $13.06 
337.2 6.07 
2,312. 5 11.56 
9,902. 19.80 
$50.49 
3,024 
1.67 
Lot2-A 
Pounds Value 
~~~]ililiillUU H :: r;::,l~~i 
Lot4 
Pounds 
219.25 
1,065.25 
2,147. 
Value 
$ 2.74 
19.17 
10.73 
21.27 10,635. . 
$53.91 
2,806 
1.92 
Lot3-A 
Pounds 
517.75 
175.5 
1,156. 
Value 
$ 6.47 
3.16 
5. 78 
10.60 5,302. 
$26.01 
1,512 
1.72 
Lot 5 
Pounds Value 
516. I $ 6.45 747.75 13.46 
91. .45 
11,146. 22.29 
$42.65 
2,759 
1.55 
Lot4~ A 
Pounds Value 
169.25 
587.25 
1,252. 
$ 2.12 
10.57 
6.26 
11.74 5,872, 
$30:69 
1,638 
1.87 
~ 
0> 
0 
t:1 
0 
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~ 
~ 
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z 
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Ul 
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WINTER RATIONS FOR BREEDING EWES 
CORN, LINSEED MEAL AND SILAGE VS. CORN, LINSEED MEAL, 
CLOVER AND SILAGE 
Compare Lot 5 with Lots 3 and 4 
147 
With an increasing appreciation of the value of corn silage as a 
feed for sheep there is a temptation, when hay or other forms of 
dry roughage are scarce or high in price, to feed silage as the sole 
roughage to breeding ewes. This experiment was planned to make 
possible a comparison of a ration in which silage was the only 
roughage fed (Lot 5) with rations in which the silage was supple-
mented with clover hay (Lots 3 and 4). In Lot 5 the silage was 
supplemented with what was regarded as enough linseed meal to 
supply an adequate amount of protein in the ration. In Lots 3 and 
4, the silage was supplemented with different amounts of protein to 
make possible a comparison discussed later in this bulletin. The 
amount of linseed meal fed to different lots is shown by Table II. 
Fig. 6.-Lot 4 in Experiment V. Ewes fed corn and cottonseed meal and 
silage ·during first half of experiment and corn, cottonseed 
meal, alfalfa and silage during last half 
Table II shows_ that the three lots consumed practically the 
same amount of concentrates per head in all three experiments. 
While Lot 5 consumed more silage than did Lots 3 and 4 the total 
consumption of roughage was smaller than it was in the two lots 
fed clover hay in addition to the silage. It is possible that this 
difference in the amount of total feed consumed is at least partly 
responsible for the difference in performance uf the ewes and lambs 
that is noted in the following paragraphs of this discussion. 
Tableiii shows that with one exception the ewes in Lot 5 fed 
silage as the sole roughage made smaller gains in all three experi-
ments than did those in Lots 3 and 4, fed clover hay in addition ro 
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the stlage. Table VII indicates that in all three experiments the 
ewes in Lot 5 were in poorer condition at lambing time than were 
the ewes in Lots 3 and 4. 
Table IV shows no consis-cent differences in the single lambs in 
Lots 3 and 4 and those in Lot 5 with respect to weight at birth and 
at 10 days o£ age. This table shows, however, that the single 
lambs in Lot 5 made a decidedly smaller average dally gain per 
head in Experiment III than did the lambs in Lots 3 and 4. This is 
doubtless due to the fact that the ewes in Lot 5 produced a less gen-
erous milk flow than did the ewes in Lots 3 and 4, as is indicated in 
Table VII. Table VI shows that with the exception of Lot 3 in Ex-
periment II the Iambs in Lots 3 and 4 surpassed those in Lot 5 in 
vigor and condition at birth. 
Table VIII shows some evidence that a ration containing silage 
as the sole roughage for breeding ewes produced lighter fleeces 
than did rations containing both silage and clover hay. 
The economy of feeding silage as the sole roughage to breedmg 
ewes as compared with supplementing the silage with clover hay 
depends upon the relative prices of the feeds used as well as upon 
the results produced. Table IX shows that at the prices for feeds 
used in these experiments the addition of clover hay to a ratLOn 
composed of corn, linseed meal and silage increased the average 
feed cost per- ewe for the enttre feeding period as follows: 
fh.penment 
1 ··- ... 
L 
3.- .. 
Day~ duratwn 
qs 
124 
126 
Add1t10na.l CObt of feed .\dditioual co't of feed 
for Lot d CJVer Lot & for Lot 4 over Lot 5 
$ . 
.14 
.15 
~ .09 
.31 
.47 
~~--- -----------· -------·- --·------
The additiOnal vigor and the higher condition of the lambs at 
birth as well as the greater gain produced would indicate that ex-
cept with a great disparity in prices of hay and silage the slight 
additional cost of the ration would be more than offset by the great-
er value of the lambs produced by the ration containing clover hay 
in addition to the silage. 
CORN, CLOVER AND SILAGE VS. CORN, CLOVER, SILAGE AND LINSEED MEAL 
Compare Lot 2 with Lots 3 and 4, Lots 2-,1 w·ith Lots 3-.-1 and 4-A. 
Since corn silage is relatively low in protein content, a ration in 
which this feed constitutes a large part of the roughage is likely to 
contain too small an amount of protein to produce the best results 
with breeding ewes, even though a part of the roughage consists of 
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clover or alfalfa hay. Experiments II and III furnish data to show 
the advisibility of., _impplementing silage with linseed meal. In 
these experiments Lot 2 was fed corn, corn silage and clover hay, 
while in Lots 3 and 4 the silage was supplemented with different 
amounts of linseed meal. In Experiments III, the two-year-old 
ewes in Lots 2-A, 3-A and 4-A were fed similarly to the older ewes 
in Lots 2, 3 and 4, respectively. 
Fig. 7.-Lot 5 in Experiment V. Ewes fed corn, cottonseed meal, 
alfalfa (heavy) and silage 
. In this comparison all lots were fed approximately three-
fourths uf a pound of clover hay daily per head and as much corn 
silage as they would eat. Lots 3 and 3-A were fed approximately 
one pound of linseed meal for every 30 pounds of silage fed, while 
Lots 4 and 4-A were fed approximately one pound of linseed meal 
for every 10 pounds. of silage fed. Table II shuws that all the lots 
used in this comparison in Experiments II and III consumed prac-
tically the same . average amount of total concentrates daily per 
head, but Lots 2 and 2-A consumed a smaller amount of silage and 
consequently a smaller amount of total feed daily per heud than did 
Lots 3 and 4 and 3--A and 4-A, respectively. The addition of lin-
seed meal to the ration not only induced a larger consumption of 
roughage but caused the ewes to consume a larger percent of the 
silage than did the ewes that were not fed linseed meal. Other ex-
periments with breeding ewes as well as experiments with fatten-
ing lambs have shown that the addition of a concentrate relatively 
rich in protein induced a greater consumptiun of roughage. 
Table III shows that the ewes in Lots 2 and 2-A made much 
smaller average daily gains than did those in Lots 3 and 4 and 
those in Lots 3-1\ and 4-A, respectively. Table VII indicates that 
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as a general thing the ewes in the lots fed Iinseed meal (Lots 3, 4, 
3-A and 4-A) were in better condition at lambing time than were 
the ewes in the lots in which the silage was not supplemented with 
linseed meal (Lots 2 and 2-A). 
Table IV shows no conclusive evidence to indicate that the 
lambs from the ewes fed linseed meal in connection with silage 
(Lots 3, 4, 3-A and 4-A) were heavier at birth than were the lambs 
from the ewes which were not fed linseed meal. The table shows, 
however, that with but one exception the lambs from the ewes fed 
linseed meal were heavier at ten days of age. The table also shows 
that in Experiment III the lambs from the ewes that were fed lin-
seed meal in cunnection with silage were heavier at the close of the 
experiment and made decidedly greater average daily gains during 
the experiment. Table VII shows very conclusive evidence that 
supplementing the silage with linseed meal increased the milk flow 
of the ewes, which is reflected in the larger gains produced by the 
lambs. Table VI does not present any conclusive evidence that 
supplementing silage with linseed meal produced stronger or fatter 
lambs at birth than were produced by ewes which were not fed lin-
seed meal. In this discussion of the weights and gains made by the 
lambs, only the single Iambs have been considered. 
Table VIII indicates that the addition of linseed meal to a ra-
tion compo'sed of com, com silage and clover hay resulted in in-
creases in the weight of fleece ranging from 1.3 percent to 6.4 per-
cent. 
Table IX shows that at the prices given for feeds the addition 
of linseed meal to a ration of cum, com silage and clover hay in-
creased the cost of the ration. With feeds at the prices given in 
the table the additional feed cost per ewe in each experiment was as 
follows: 
Add1t10nal cost Additional cost Additional cost Additional co't 
Ex::penment Days duration of feed per ewe of feed per ewe of feed per e'\'ie of feed per e" e for Lot 3 over for Lot 4 over for Lot3-A for Lot 4-A 
Lot 2 Lon2 over Lot 2-A over Lot 2-A 
II 124 $ .11 
I 
$ .29 $ . 
I 
$ 
III 126 .11 .43 .18 .37 
The foregoing tables and discussion indicate that the average 
value of the lambs from the ewes fed linseed meal was enough 
greater than that of the Jambs from the ewes that were not fed lin-
seed meal to more than offset the additional cost of the ration. 
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DIFFERENT AMOUNTS OF LINSEED MEAL AS A SUPPLEMENT TO CORN SILAGE 
Compare Lot 3 with 4 and 3-A with 4-A 
In the foregoing discussion it was demonstrated that the addi-
tion of linseed meal to a ration composed of corn, corn silage and 
clover hay for feeding ewes resulted in larger gains, heavier milk 
flow and slightly greater weight of fleece by the ewes and a more 
rapid growth on the part of the lambs. Since linseed meal is a feed 
which is relatively high in price it is of importance to know the 
minimum amount necessary to yield the best results. Lots 3 and 4 
and 3-A and 4-A in Experiments I, II and III afford a comparison of 
two different amounts of linseed meal as a supplement to corn 
silage when fed in connection with corn and clover hay. 
Fig. 8.-Lot 6 in Experiment V. Ewes fed oorn, cottonseed meal, 
alfalfa (medium) and silage 
Table II showsthat in all three experiments Lot 3 was fed the 
same amount of hay as Lot 4, and Lot 3-A was fed the same amount 
as Lot 4-A. All lots were fed as much silage as they would con-
sume. Lots 3 a,nd 3-A were fed approximately one pound of linseed 
meal for every 30 pounds of silage fed, while Lots 4 and 4-A were 
fed approximately one pound of linseed meal for every 10 pounds of 
silage fed. In addition to the linseed meal enough corn was fed so 
that in all three experiments both lots in each pair were fed the 
same amount of total concentrates daily per head. Table II shows 
that in all three experiments Lots 4 and 4-A, fed the larger amount 
of linseed meal, consumed more silage and a larger amount of total 
roughage daily per head than did Lots 3 and 3-A, fed the smaller 
amount of linseed meal. 
Table III shows rio consistent or conclusive evidence that the 
ewes fed the larger amount of linseed meal (Lots 4 and 4-A) made 
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larger gains than those fed the smaller amount (Lots 3 and 3-A). 
Table VII indicates that with the exception of the two-year-old 
ewes (Lots 3-A and 4-A) in Experiment III, the ewes fed the larger 
amount of linseed meal were in better condition at lambing time 
than were those fed the smaller amount. Table VII also indicates 
that the ewes fed the larger amount of linseed meal produced a 
more generous flow of milk. 
Fig. 9.-Lot 7 in Experiment V. Ewes fed corn, cottonseed meal, 
alfalfa (heavy) and silage 
Table IV shows that in all three experiments the lambs from 
the old ewes fed the larger amount of linseed meal (Lot 4) were 
heavier at birth and at 10 days of age than were the lambs from the 
ewes fed th~ smaller amount (Lot 3). In Experiment III the 
Iambs in Lot 4 were heavier at the close of the experiment and made 
a larger average daily gain than did those in Lot 3. In case of the 
two-year-old ewes, however, the evidence is not so definite and con-
sistent. In Experiment I the lambs in Lot 3-A fed the smaller 
amount of linseed meal were heavier at birth than the lambs in Lot 
4-A. In Experiment II the lambs in Lot 3-A were heavier at 10 
days of age than were those in Lot 4-A. In Experiment III, the 
lambs in Lot 4-4. _were heavier at birth, at 10 days of age and at the 
close of the experiment, and made a larger average daily gain dur-
ing the experiment than did the lambs in Lot 3-A. In this dis-
cussion only the single lambs have been considered. 
Table VI shows evidence to indicate that th·e lambs from the 
old ewes fed the larger amount of linseed meal (Lot 4) were more 
vigorous and fatter at birth than those in Lot 3. With the excep-
tion of Experiment I, the same thing holds true for the lambs from 
the two-year-old ewes. 
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Table VIII shows no evidence to indicate that the difference in 
the amount of linseed meal fed to the ewes made any difference in 
the amount of wool produced. 
Table IX shows that with feeds at the prices quoted, feeding 
the larger amount of linseed meal increased the cost of the average 
daily ration. On the basis of these prices the average increases in 
the cost of the ration per ewe for the entire period covered by each 
experiment were as follows: 
Experiment Days duration 
I................ ····i 94 11..... .......... .... 124 
111................... 126 
Old ewes 
$ .10 
.17 
.32 
Two-year-old ewes 
$ .09 
.21 
.19 
It is impossible to measure the value or the additional vigor 
and the greater gains made by the lambs in Lots 4 and 4-A, whose 
dams were fed the larger amount of linseed meal. It would seem, 
however, that the lambs from these ewes 1·ece1Ved enough better 
start in life to more than pay for the additional cost of the ration. 
CORN AND CLOVER VS. CORN, CLOVER, SILAGE AND OILMEAL 
Compare Lot 1 with Lots 3 and4 
A very commtm ration for breeding ewes in the corn belt is one 
composed of corn and clover hay. Experiment III makes possible 
the comparison of such a ration (Lot 1) with rations in which a 
part of the clover hay was replaced by corn silage, supplemented 
with linseed meal (Lots 3 and 4). 
The ewes in Lots 3 and 4 were fed approximately one-half a 
pound of total concentrates and approximately three-fourths of a 
pound of clover hay daily per head and what silage they would con-
sume. The ewes in Lot 1 were fed approximately six-tenths of a 
pound of corn daily per head and as much clover hay as they would 
•consume. Table II shows the average daily ration per head con-
sumed by each lot. 
'l'able III shows that the ewes in Lot 1, fed clover hay, made a 
larger average daily gain per head than those in either Lots 3 or 4, 
fed silage as a part of the roughage. Table VII indicates that the 
ewes in Lot 4 were in better condition at lambing time than those 
in Lot 1, while the ewes in Lot 1 were in better condition than those 
in Lot 3. 
Table IV shows that the lambs in Lot 4 were larger at birth, at 
10 days of age and at the close of the experiment and that they 
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made a decidedly greater average daily gain per head during the 
experiment than did the lambs in Lot 1. The lambs in Lot 3, how-
ever, were slightly smaller at birth and at 10 days of age and made 
only a slightly greater gain during the experiment than did the 
lambs in Lot 1. Table VI indicates that the lambs in Lots 3 and 4 
were stronger at birth than were those in Lot 1. 
Table VII d'Oes not indicate any striking difference in milk flow 
of the ewes fed clover hay alone as roughage and those fed clover 
hay and silage. What difference is indicated, however, seems to be 
in favor of the ewes fed silage in connection with clover hay, (Lots 
3and4). 
Table VIII shows no definite evidence that the addition of 
silage and linseed meal t'O a ration composed of corn and clover hay 
had any influence on the weight of fleece produced by the ewes. 
Table IX shows that at the prices used the addition of silage. 
supplemented with linseed meal, to a ration composed of corn and 
clover hay reduced the cost of the ration. 
The data presented seem to indicate rather conclusively that a 
rati'on of corn and clover hay may be improved from the standyolnt 
of both efficiency and economy if corn silage is used to replace 
clover hay to the extent of approximately one-half the dry matter 
of the roughage, provided the silage is adequately supplemented 
with linseed meal or some other concentrate relatively rich in pro-
tein. 
COMI'ARISON OF TWO-YEAR-OLD AND OLDER EWES 
Compare Lots 2, 3 and 4 with Lots 2-A, 3-A and 4-A, respectively 
Since the ewes in Lots 1 to 5, inclusive, contained ewes of vary-
ing ages, these experiments do not make possible a comparison of 
the efficiency of ewes of different ages, except a comparison 'Of 
ewes raising their first lambs (Lots 2-A, 3-A and 4-A) with older 
ewes similarly fed (Lots 2, 3 and 4). Even this comparison is not 
strictly accurate, since each lot of older ewes contained a few cross-
bred ewes while the two-year-olds were all purebred or high grade 
Merinos. 
Table II shows that in Experiments I and II the two-year-old 
ewes consumed enough less roughage that their total feed con-
sumption was about 10 percent less than that for the older ewes. 
This difference in feed consumption corresponds rather closely to 
the difference in the average weight of the ewes. In Experiment 
III in which thlil two-year-old ewes weighed practically the same as 
the older ewes, the feed consumption was practically the same. 
WINTER RATIONS FOR BREEDING EWES 155 
Table III shows that in Experiment I the older ewes made 
larger gains than did the two-year-old ewes similarly fed. In Ex-
periments II and IJf the two-year-old ewes made larger gains than 
·did the older ewes ·similarly fed. Table VII shows that with the 
exception of Experiment I, the two-year-old ewes were in better 
-conditiun at lambing time than were the older ewes similarly fed. 
·This table also indicates that the older ewes were better milkers 
than were the corresponding lots of two-year-old ewes. Table VIII 
shows that the two-year-old ewes were heavier shearers than lhe 
older ewes similarly fed. This difference is partly accounted for by 
the fact that each lot of old ewes cuntained a few crossbred ewes 
which were lighter shearers than the Merinos. 
Fig. lO.~Lot 8 in Experiment V. Ewes fed corn, cottonseed meal, 
·· corn stover and silage 
Table IV shows that in all three experiments the lambs from 
the older ewes were heavier a~ birth and at 10 days of age than 
were the lambs from the younger ewes fed the corresponding ra-
tions. In Experiment III the lambs from the older ewes were 
heavier at the close of the experiment but the lambs from the twu-
year-old ewes made the larger gains during the experiment. 
Table VI shows tl;lat the lambs from the older ewes were stronger 
and fatter at birth. There is no evidence in Table V to indicate 
that the ewes of either age raised a larger percent of the lambs 
born. 
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EXPERIMENT IV 
OBJECT 
The object of this experiment was to secure further data on 
the comparis'On, made in Lots 3 and 4, Experiments I, II and III, of 
large and small amounts of linseed meal as a supplement to corn 
silage for breeding ewes. 
PLAN OF EXPERIMENT 
Two lots of 21 ewes in each lot were used in this experiment 
which lasted from December 12, 1913 to March 16, 1914, inclusive,. 
a period of 95 days. One ewe whose lamb died was removed from 
Lot 1 'On January 31. Lot 1 was fed approximately 1 pound of lin-
seed meal for every 30 pounds of silage, and Lot 2 was fed approxi-
mately 1 pound of linseed meal for 10 pounds of silage. 
Sheep used.-With the exception of one purebred Merino ewe 
in each lot, the ewes used in the experiment were high grade 
Merinos of the light Band C types. The ewes ranged in age from 
4 to 7 years, about two-thirds of them being four-year-olds. The 
ewes were bred to purebred Southdown rams, and lambed during 
January and the first 10 days of February. 
Feeds used.-The same feeds used in Experiment I were used 
in Experiment IV. (See p. 131). The hay consisted uf approxi-
mately 50 percent clover, 20 percent soybean hay and 30 percent 
alfalfa. 
Method of feeding.-Lots 1 and 2 in this experiment were fed 
similarly to Lots 3 and 4, respectively, in Experiments I, II and III 
(seep. 132), except that the Gwes in Experiment IV were fed heavi-
er because they lambed much earlier in the experiment. Each lot 
was fed one-half of a pound of total concentrates, three-fourths of a 
pound of hay as much silage as they would consume. Table X 
shows the amounts and proportions of feeds consumed. 
As soon as the lambs were old enough to eat they were fed hay 
and grain in racks and troughs behind lamb creeps. Both lots of 
lambs were fed the same feeds, in as nearly as possible the same 
amounts. The grain mixture was composed of a mixture of corn, 
uats, bran and linseed meal. Table XVI shows the amount of feed 
fed to the lambs. 
Weights.-The statements regarding the method of weighing 
in Experiments I, II and III (see p. 132) will apply to Experiment 
IV. 
Quarters.-Each lot was housed in one-half of a one-story shed 
16 feet by 36 feet built on the west side of the main sheep barn. 
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Numerous windows in the south end and west side of the shed fur-
nished abundant light and ventilation. Each lot was shifted week-
ly from one end of the shed to the other to overcome any difference 
which might exist between the two ends of the shed. Each lot of 
ewes and lambs also had access to an outside lot about twice the size 
of the shed space to which they were confined. The sheep were fed 
in racks described on p. 133. 
Water, salt and bedding.-The sheep used in this experiment 
were supplied with water, salt and bedding in the same manner as 
those used in Experiments I, II and III. (See p. 133). 
TABLE X.-EXPERIMENT IV. AVERAGE DAILY RATION CONSUMED, 
RATIO BETWEEN CONCENTRATES AND ROUGHAGE 
CONSUMED AND PERCENT OF ROUGH-
AGE EATEN 
95 days, Dec. 12, 1913 to Mar. 16, 1914, inclusive. 
Period 
I 
27 da:vs 
II 
28da:vs 
III 
28da:vs 
IV 
12days 
Total concentrates. .................................. pounds .. 
Silage. . • . • • • • • • . . . • • • • • • . • • • • . . . . . . . ...............• pounds .. 
Total roughage* .•....••••.•....•............•••••• pounds .. 
Concentrates, 1; roughage* ••.••••...........•••••••• pounds .. 
Total concentrates. .................................. pounds .. 
Silage ............................................... pounds .. 
Total roughall"e* ......•....••••...•..........••..••.• pounds .. 
Concentrates, 1; roughage* ......................•.. ,pounds •. 
Total concentrates •••••••.•..•..................... ,pounds .. 
Silal!"e. . . • . • . • • . . . . • • • . . . . . . . . • . . . . . . . . . ............. pounds •. 
Total roughage*. . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ pC>unds .. 
Concentrates, 1; roughage* •...................... ,pounds •. 
Total concentrates ................................... pounds •• 
Silage ....•......•.•••••••.••••..•.................... pounds .• 
Total roughage* ..................................... pounds .. 
Concentrates, 1; roughage* •.....•.................•. pounds,. 
Corn ................................................. pounds .. 
Linseed meal ....................................... pounds .. 
Total concentrates ...... , ............................ pounds .. 
Hay .................................................. pounds .. 
Silage ............................................... pounds .. 
T 1 95 d Total roughage*............ .. ...................... pounds .. 
ota a:vs Totalfeed ............................................ pounds .. 
Concentrates, 1; roughage* .......................... pounds •• 
Percent hay consumed ............................... pounds .. 
Percent silage consumed. .. .. • • . .. .. . .. ............ pounds .. 
Silage fed per pound linseed meat consumed .•..••••• pounds •• 
Silage consumed per pound linseed meal consumed .. pounds .. 
*Hay plus on•·third of silage fed. See p. 156 for explanation. 
FEED CONSUMED 
Lot 1 
.75 
3.32 
1.58 
2.10 
,75 
3.07 
1.50 
1.99 
.75 
3.37 
1.62 
2.16 
.75 
3.35 
1.60 
2.13 
.63 
,12 
.75 
.48 
3.27 
1.57 
2.32 
2.09 
96.20 
96.21 
28.30 
27.23 
Lot2 
.76 
3.40 
1.60 
2.10 
,7S 
3.48 
1.64, 
2.19 
.7S 
3.74. 
1.74 
2.32 
.75 
3.8{) 
1.75 
2.34. 
.40 
.35 
.75 
.48 
3.58 
1.67 
2.4:1 
2.22 
96.34. 
98.78 
10.38 
10.25 
Table X shows the average amount of concentrates (aside from 
the grain contained in the silage), silage and total roughage con-
sumed daily per head and the proportion of roughage and con-
centrates consumed for each four-week period. The table als'O 
shows, for the entire experiment, the average amount of each feed 
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consumed daily per head, the proportion of concentrates and rough-
age consumed, the pe1·cent of hay and silage consumed, and the 
number of pounds of silage fed and consumed for each pound of lin-
seed meal consumed. As in the previous experiments reported the 
term "roughage" refers to the weight of the hay plus one-third of 
the weight of the silage, on the assumption that three pounds of 
silage contain approximately the same amount of dry matter as one 
pound of hay. 
Table X shows that as in Experiments I, II and III, the ewes 
fed the larger amount of linseed meal (Lot 2) consumed a larger 
amount of silage, and since both lots were fed the same amount of 
concentrates and hay, Lot 2 consumed a larger proportion of rough-
age to concentrates than did Lot 1. 
WEIGHTS AND GAINS 
The ewes in Experiment IV were weighed in the same manner 
as the ewes in the experiments previously reported. (See p. 137). 
The lambs in Experiment III were weighed on three successive days 
at the close of the experiment. 
TABLE XL-EXPERIMENT IV. WEIGHTS AND GAINS-EWES 
95 days, Dec. 12, 1913 to March 16, 1914, inclusive. 
Inotial we,gbt, December II, 12. 13. 1913 .. . . ..... 
~·mal we•gbt. Marclllb. 11, 18, 1914. . ..... 
E,,\'eS removed. . . . . . . . . . . . . . . . . . . ..... . 
Lambsborn......... . . .... .. .. .. .... . . ........ . 
Totalgain ............................................... .. 
Average da1ly ga1n per l1ead .. ....................................... . 
Lull Lot 2 
Pouud,., 
1840 
1653 
(1) 82 
207.5 
102.5 
.OS.l 
Pouud . ., 
1837 
1775 
196.25 
134.25 
.067 
Table XI shows the initial and final weight of the ewes, the 
weight of the lambs born during the experiment, the total gain per 
lot and the average daily gain per ewe. Table XI shows that as 
was generally the case in Experiments I, II and III, the ewes fed the 
larger amount of linseed meal (Lot 2) made the greater average 
daily gain. 
Table XII shows the weight of the lambs at birth, at 10 days of 
age and at the close of the experiment, and also shows the average 
daily gain per head made by the lambs during the experiment. The 
lambs were not so weighed at the close of the experiment as to 
make it possible to determine the gains of the single and twin Jambs 
separately. The table shows that the Iambs from the ewes fed the 
larger amount of linseed meal (Lot 2) were heavier at birth, at 10 
days and at the close of the experiment and that they made the 
larger average daily gain per head during the experiment. 
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After the close of the experiment both lots of ewes and lambs 
were fed alike until May 26. The ewes were allowed the run of a 
rye pasture until the lambs were weaned, on May 15. The lambs 
wer:e confined to the barn and dry lot at all times. Table XII shows 
the weight of the lambs May 26 and the average daily gains pro-
duced from birth to that date. The weight of the lambs at birth is 
not included in the average daily gain. Table XII shows that the 
single lambs in Lot 2 whose dams were fed the larger amount of lin-
seed meal made 13.8 percent greater gain than was made by the 
lambs in Lot 1. The difference in gain from March 16 to May 26 
was due to the influence of the rations fed to the ewes prior to 
March 16. Had the experimental rations been continued until May 
26, it is probable tha: the difference in favor of Lot 2 would have 
been even greater. 
TABLE XII.-EXPERIMENT IV. WEIGHTS AND GAINS-LAMBS 
95 days, Dec. 12, 1913 to March 16, 1914, inclusive. 
Lot 1 Lot2 
No. Weight No. Weight 
---------------------------------1----------
Average \\eight al birth: Smg·les ••.............••... pounds.. 19 
Twin~ .................... pounds.. 4 
Average weight at 10 days of age: Singles .......... pounds.. 17 
Twin> ........... pounds.. 3 
Average .,,eight at close of experiment ............... pounds.. 20t 
Average age at clo~e o1 expenment: 'Singles ........ pounds.. 17 
Twins .......... pounds.. 3 
Avera~e daily gain per head during experiment* ... pounds.. 20t 
Average \\eight May 26: Smgles ................... ,pounds.. 17 
T"ino ..................... pounds.. 3 
Average daily gain to May 26: Singles ............. pounds.. 17 
Twins .... - .. ...... pounds.. 3 
*Does not include birth wtight of tha lambs. 
9.33 
7.56 
13.44 
11.08 
26.9 
50.2 
60. 
.344 
47.76 
53.67 
.311 
.335 
19 
2 
18 
1 
20t 
18 
2 
20t 
18 
2 
18 
2 
9.62 
6.75 
14.67 
12. 
28.75 
52.2 
50. 
.369 
53.39 
42.25 
.35~ 
.296 
tLambs were not weighed individually, whieh makes it impossible to give separate 
weights and gains for single and twin lambs. 
WOOL PRODUCED 
Table XIII shows the total and the average weight of wool per 
head produced by each lot. The table shows that the ewes in Lot 
2, fed the larger amount of linseed meal produced about one-third 
of a pound more wool per head than did the ewes in Lot 1. Data 
from the experiments previously reported, Table III, p. 138, do not 
show that in all cases the larger amount of linseed meal produced 
heavier fleeces. 
TABLE XIII.-EXPERIMENT IV. '700L PRODUCED BY EWES 
Lot2 I Lot 1 
------------------------------------------------1----------
I~~~~g.~·~;,~·h;,;.:ci::.::::::::::::::::::: ::::::::::::::::::::::::::.::::I Pou11d.s 165.3 7.87 Pozwds 172.7 8.23 
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CONDITION AND MILK FLOW OF EWES 
Table XIV shows practically no difference between the two lots 
with respect to the condition of the ewes at lambing time. The 
table shows that the ewes in Lot 2, fed the larger amount of linseed 
meal, produced a decidedly more generous flow of milk than did the 
ewes in Lot 1. The difference in milk flow corresponds closely with 
the difference shown in Experiments I, II and III, Table VII, p. 143. 
TABLE XIV.-EXPERIMENT IV. CONDITION AND MILK FLOW 
OF EWES 
Condition Milk !low 
Lot 
Thin I Averalf6 Fat Poor Average Good Extra good 
-
I I 
Percent Perce11t Perce1zt Percent Percent Pt:1'Ct111t Percent 
1 10 60 30 15 30 50 5 
2 5 65 30 5 10 60 25 
VIGOR AND CONDITION OF LAMBS 
Table XV shows that as· was true in the experiments pre-
viously reported in this bulletin (see Table VI, p. 142), the lambs 
from the ewes fed the larger amount of linseed meal (Lot 2) were 
stronger and fatter at birth than those from the ewes fed the 
smaller amount (Lot 1). 
TABLE XV.-EXPERIMENT IV. VIGOR AND CONDITION OF LAMBS 
Vigor Condition 
Lot 
Weak Average Strong Thin Average 'Fat 
Pe,.cent Pe,.ccnt Pwcent Perce1zt Pwcent 
1 ............. 35.29 64.71 5.88 47.06 47.06 
2 
············ 
11.11 88.89 ................ 22.22 77.78 
I 
OOST OF RATIONS 
Table XVI shows the amount of the feed fed to the ewes and 
lambs and the average cost per head, at the prices used, for the 
rations fed to the ewes in each lot. The table shows that the ad-
ditional daily cost of the ration containing the larger amount of lin-
seed meal (Lot 2) was .18 of cent. This would make the additional 
cost of the ration for the entire experiment amount to but 17 cents 
per ewe. The data that have been presented in the .foregoing 
tables indicate that the value of the lambs in Lot 2 exceeded those 
in Lot 1 by far more than this amount. 
TABLE XVI.-EXPERIMENT IV. TOTAL FEED FED TO EWES AND LAMBS AND AVERAGE 
DAILY COST PER HEAD OF FEED FED TO EWES 
Coni at 70 cents per bushet . 
Lin;;eed meai at $36 per ton , 
Hay at $10 per ton. .. . . . . . . . ...... . 
Silage at $4 pe( ton, ............... , 
Oats at 40 ~eots pe~ bushel ....... . 
llran at $24 per ton.. . . . .. . . . 
Total cost o{ feed . . . . . . . .. 
·sheep days' 1 in ex.oertment . . . . . . . . . 
A vera ge datlY cost of feed per head, cents 
Pounds 
I 211.1 
'230.1 
!160. 
6,512.5 
Ewes 
Value 
$15.14 
4.14 
4.80 
]3.02 
$37. iii 
1 919 
1.93 
Lot 1 
Lambs 
Pvunds Value 
28.5 
9.5 
174. 
48. 3>. 
$2.42 
.36 
.17 
.87 
.60 
.42 
Pounds 
805.1 
696. 
997. 
7 223,5 
Ewe~ 
Value 
$10.06 
12.53 
4.98 
14.45 
· · ·$42:u2 · · 
~:iis 
Lot 2 
Lambs 
Pound;; _I Value 
28.5 I .36 
9.5 I .17 --~69:."" .. :~ .... 
.48 .bO 
.35 .42 
$2.39 
~ 
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EXPERIMENTS V, VI AND VII 
OBJ.ECT 
These experiments were planned to compare d1fferent combina-
tions of com, cottonseed meal, alfalfa and silage as winter rations 
for breeding ewes and to compare corn stover and alfalfa as sup-
plemental dry roughages to feed wtth silage to breeding ewes. The 
principal comparisons made possible by these experiments are as 
follows: 
Corn and alfalfa vs. corn, cottonseed meal, silage and alfalfa. 
Compare Lot 1 with Lots 3, 4, 5, 6 and 7. 
Corn, cottonseed meal and silage vs. corn, -cottonseed meal, alfalfa 
and silage. Compare Lot 2 with Lots 5, 6 and 7. 
Different amounts of alfalfa in connection with corn, cottonseed 
meal and silage. Compare Lots 5, 6 and 7. 
Adding alfalfa to a ration of corn, cottonseed meal and silage 
every day and only on alternate days. Compare Lot 3 with Lots 6 
and 7. 
Adding alfalfa to a ration of corn, cottonseed meal and silage 
every day and only during the latter half of the experiment. Com-
pare Lot 4 with Lots 6 and 7. 
Corn and alfalfa vs. corn, cottonseed meal and silage. Compare 
Lots 1 and 2. 
Alfalfa hay and corn stover as supplemental dry roughages to 
feed in connection with silage. Compare Lot 8 with Lots 5, 6 and 7. 
PLAN OF EXPERIMENTS 
An outline of the three expenments is given in Table XVII, 
which shows the period covered by each expenment, the rations fed 
and the number of ewes in each lot. In each experiment a few 
ewes died or were removed from the experimental lots as is shown 
in Table XX. Lots 2 and 8 were omitted in Experiment VII. 
Sheep used.-The ewes in the experiments were high-grade 
and purebred Merino ewes of the C and light B types, with the 
grade ewes largely predominating. The ewes whJCh were regarded 
as grades contained little, if any, other than Merino blood, although 
they were not ehgible to registry. The ewes varied somewhat in 
age and were bred differently in the different experiments. In 
Experiments V there were a few two-year-olds, about 55 percent 
were seven-year-olds and the remainder ranged between these age 
limits. Approximately one-half the ewes were bred to Menno 
rams, approximately one-fourth to Shropshire and one-fourth to 
Southdown rams. In Experiment VI about 25 percent of the ewes 
were 7 and 8 years of age, 25 percent were two-year-olds and the 
remainder ranged between these limits. About one-half the ewes 
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were bred to Southdown rams, about one-fourth to Shropshires and 
about one-fourth to Merinos. In Experiment VII there were one or 
two seven-year-old ewes in each lot, about one-fourth were two-
year-olds, and the remainder varied from 3 to 6 years of age. Ap-
proximately one-half were bred to Merino rams, about one-fourth 
to Southdowns and one-fourth to Shropshires. All lots were made 
as nearly alike as possible with respect to age, weight and breeding 
of the ewes and the kind of rams to which they were bred. 
TABLE XVII.-PLAN OF EXPERIMENTS 
Lot 1 Lot2 Lot3 Lot 4 Corn and Fed like First half 
alfalfa Corn, cot ton- Lots 2 and like Lot2; 
•eed m~al 6 on alter- second half D.nd silage nate days like Lot 6 
EKperiment V 
126 days, December 13 (P.M.) 1916 to Apri118, 
1917 (A. M./ inclusive ..................... 21 ewes 20 ewe• 20 ev.es ................ 
Experiment VI 
126 days, December 18 IP. M.) 1917 to Apri!23, (A. M.) 1918, inclusive ..................... 23 ewes 23 ewe• 23 ewe• ............... 
Experiment VII 
126 days, December 10 (P.M.) 1919 to April14, 
(A.M.) 1920, inclu•ive- .................... 22 e"es .. 
········· 
22 e""' .. .. ........ 
Lot5 Lot6 Lot7 Lot 8 
Corn, cotton- Corn, cotton- Corn, cotton- CorD, c..otton-
seed meal, seed meal, seed meal. ~edmeal, 
alfalfa alfalfa alfalfa (.orn stover (heavy) and (medium) (lig~t) and silage 
silage and silage and Sl age 
Experim..nt V 
126 days, December 13 (P. M.) 1916 to April 18 (A. M.) 1917, inclusive ..................... 20 ev.es 21 e''e~ 20 ewes 20 ewes 
Experiment VI 
126 days, December 18 (P.M.) 1917 to April 23 (A. M.) 1918, inclusive ..................... 23 ewes 23 e"es 23 """" 23 ewes 
Experiment VII 
126 days, December 10 (P.M.) 1919 to Apri114 
22 e"es (A. M.) 1920, mclusive .................... 22 e"e' 22 ev.es ............. 
No ewes that were not reasonably certain to be with lamb were 
included in any of the experiments. Any ewes that were dis-
covered not to be with lamb were removed from the experiments, 
as were ewes whose lambs died. Table XX shows the number of 
ewes that were removed from each lot in each experiment. 
Feeds used.-The corn fed as grain and that used for silage 
was similar to that used in the preceding experiments and described' 
on p. 131. The silage used in Experiment VII perhaps contained a 
larger proportion of grain than that used in the other two experi~ 
ments. The alfalfa was shipped from central Ohio. It consisted 
of a mixture of first and second cuttings and was of good quality, 
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although that used in Experiment VII contained a small amount of 
bluegrass and timothy. The cottonseed meal contained 36 to 38 
percent of crude protein. The corn stover used in Experiment V 
was of excellent quality, as there was but little rain in the fall and 
the stover was stored in the barn soon after husking. The stover 
used in Experiment VI was not of as good quality as that used in 
Experiment V. The stover was fed whole, in the racks described 
on p. 133. 
TABLE XVIII.-PERCENTAGE COMPOSITION OF FEEDS, ASIDE FROM 
CORN, USED IN EXPERIMENT V 
.. 
--
. 
I 
I Carbohydrates 
Dry I Crude 
matter , Ash protem I Crude I N-free I Ether fiber extract extract 
------
I 
Cot ton seed meal. . . .. • • .. . .. . .... 90.81 6.32 35.88 13.16 29.30 6.15 
Alfalfa hay (first <.uttmg) •..... 89.63 5.98 13.06 34.62 34.45 !.52 
Alfalfa hay (second cuttin\l:) ... 88.25 6.27 14.06 28.78 37.26 !.88 
Corn stover (edible report! ·. . .. 86.79 7.14 5.96 27.15 45.19 1.36 
Corn stover (inedible report)*. . 84.46 4.33 3.28 30.68 45.05 1.12 
Corn silage ....................... 30.48 1.54 2.50 6.42 19.09 .93 
*When the stover was ;ampled the parts that are usually eaten by sheep-the leaves, 
tassels and the finer parts of the husks were separated from tbe parts that are usually re· 
fused when whole stover IS fed. In making thi> separatiOn, two-fifths was selected as the 
edible part and three·fifths as the inedible part. Table XIX, p. 167, shows that a larger pro· 
portion of the stover was eaten than was assumed would be eaten when the sample was taken 
Therefore the analysis for the edible part as shown in this table would he slightly different 
than that of the part that was actually eaten. 
Table XVIII shows the composition, as determined by the de-
partment of Dairy Husbandry of this Station, of the cottonseed 
meal, alfalfa hay, corn silage and com stover used in Experiment 
V. The feeds used in Experiments VI and VII were not analysed. 
Method of feeding.-The ewes were fed and the refused feed 
was collected and weighed as has been described for Experiments I, 
II and III, p. 132, except that in L'Ot 1 one-third of the hay was fed 
at noon and the other two-thirds in the morning and evening. All 
hay fed to the other lots was fed at noon. In Lot 2 the silage was 
fed morning, no'On and evening. Lot 3 was fed like Lot 2 every 
other day and on alternating days was fed like Lot 6. During the 
first half of the experiments Lot 4 was fed like Lot 2 and during 
the latter half this lot was fed like Lot 6. 
All lots were fed as nearly as possible the same nutritive ratio 
and the same proportion of concentrates and roughage for each 
four-week period. For the first four weeks the nutritive ratio was 
app1"t>ximately 1 to 7; for the remainder of the experiments the 
ratio was approximately 1 to 6. The concentrates and roughage 
were so adjusted that the proportion of the two parts of the ration 
could be changed without changing the nutritive ratio of the ration. 
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At each four-week interval the proportion of concentrates to rough-
age was increased until the lambs had learned to eat grain; after 
that the proportion\)! concentrates was decreased (See Table XIX). 
At all times all lots were fed to the limits of their appetite, but all 
lots were required to consume as nearly as possible the same pro-
portion of concentrates and roughage. 
Fig. 11.-Lot 1 in Experiment VII. Ewes fed corn and alfalfa 
As soon as they had learned to eat, at about two weeks of age, 
the lambs were fed grain and alfalfa in racks and troughs behind 
lamb creeps. At first the grain consisted of a mixture of cracked 
corn and bran, but was soon changed to whole corn. The lambs 
were fed as mu~h hay and grain as they would consume, each lot 
being fed according to appetite. The lambs were fed and shut in 
the creeps before the ewes were fed and were kept confined until 
the ewes had eaten their grain and the greater part of their rough-
age. 
Fig. 12.-Lot 3 in Experiment VII. Ewes fed corn, cottonseed meal 
and silage every other day and 10n alternating days corn, 
cottonseed meal, alfalfa and silage 
' 
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Weights.-The initial and final weights of the ewes and the 
final weights of the lambs were secured by averaging three weights 
taken on successiVe days. Individual weights of the ewes and 
lambs were taken on one of the days on which the initial and final 
weights were taken. The ewes were weighed weekly during the 
experiment. All weights were taken soon after noon, after the 
ewes had been given their regular feed. On weigh days water was 
withheld from 9 A. M. until after the weights were taken. Ewes 
and lambs were weighed at lambing time and when the Iambs were 
ten days old, as described on page 132. 
Fig. 13.-Lot 4 in Experiment VII. Ewes fed corn, cottonseed meal 
and silage during first half, and corn, cottonseed meal and 
alfalfa and silage during latter half of experiment 
Quarters.-Lots 1 to G, inclusive, in Experiments V and VI and 
all lots in Experiment. VII were housed in a one-story feeding shed 
extending east and west and affording good light and ventilation. 
Each lot was confine<} to a pen 12 feet by 19 feet, including rack 
space, and an outside lot 12 feet by 36 feet on the south side of the 
shed. Lots 7 arid 8 in Experiments V and VI were confined to pens 
and outside lots similar in size to those occupied by Lots 1 to 6, but 
were located in the shed used in Experiment IV and described on 
p. 156. The same feed racks were used that are described on p. 
133. 
Water, salt and bedding.-Water was kept before the ewes at 
all times, except short1y before weighing, in automatically reg-
ulated galvanized iron troughs. Common barrel salt was con-
stantly before the ewes and lambs. The pens were kept wen 
bedded with wheat straw. 
TABLE XIX.-AVERAGE DAILY RATION CONSUMED, RATIO BETWEEN CONCENTRATES AND ROUGHAGE CON-
SUMED, AND PERCENT OF ROUGHAGES CONSUMED 
Eweriment V. December 13, 1916 to April 18, 1917. 
Period I I Lot 1 I Lot 2 ~-~~ Lot 4 
I 
28 days 
II 
28days 
Ill 
14 days 
IV 
28 days 
v 
28days 
Total c.oncentratec; . . . . ....•..•............ pounds. 
Sllage ........................................... pounds. 
Total roughage! ................................ pounds .• 
Concentrates 1: roughage~...... . .........•••.•• pounds .. 
.40 
2.38 
5.93 
Total concentrates •••...••••.•.........•.•..•.. pounds.. .64 
Silage... . . .. .. •• . . . • • ...••.•.••.•••..... pounds.. . . • .. . . .•. 
Total roughage~...................... . . .. pounds.. 2.51 
Concentt ates. 1 rough agel. .. .. • . . . . . . . . .. . pounds. . 3. 90 
Total concentrates . . . . . . . . . .• . . . . . . . . .... ,pound~. .62 
Silage . . . . . . . . . ...............•••• pounds.. . ...•.... 
Total roughage! ............................. , .pounds. 2.43 
Concentrates, 1: roughaget ...........•....•..••. pounds. 3.92 
Total concentrates •......•..........••••.•.... pounds.. 1.03 
S1lage.. . .. .. •... . . ... . ...•...•. ..pounds ...••.... 
Totalroughage:t.. . . . . . . . . . ......•......... pounds.. 2.45 
Concentrates, 1: roughage+.... . • • • • . . . . . . . ... pounds. . 2. 38 
Total conceorates. •.••..•••••••••...... 
S1Jage ...•....•.•..•....•... 
Total roughaget ............. . 
Concentrates, 1; rough agel •• 
... pounds. 
.• pounds .. 
..• pounds .. 
.•••.. pounds •. 
1.09 
·2:46"" 
2.26 
.26 
4.58 
1.53 
5.98 
.39 
4.56 
1.52 
3.92 
.36 
4.09 
1.36 
3.75 
.59 
4.21 
1.40 
2.37 
.62 
4.36 
1.49 
2.35 
Corn . . . • . . . . • .. .. . . . • . . . ........ pound.... • 77 .18 
Cottonseed meal............ . ............ pound~. . . .. . . • . .. . .26 
!Total concentrates.. . . . . . ........... pound~.. • 77 .« 
,Allalfa. . . • .... .... . • . . . . . . •..••..•...• pounds.. 2.45 .•.••. 
Total 126 daysiStover. · · · .. · · · .. · · · · · · · · · · · · · · · ·. pounds ...... • .... · · · • ••.. · · · S1lage.... . ... .. ... ...... . . .. ... .. .. . ..pounds.. ........... 4.41 
Total roughaget.. . . . . . . . . . . . . pounds.. 2.45 1.47 
Totalfeed.. • . • .. . . . . . . . . .. • .. . .. pounds.. 3.22 I 1. 91 
Concentrates, l: roughaget. . . . . . . . .. pounds.. 3.19 3.33 
Percent hay consumed .. . .. .. . . . . . .. . . .. .. • .. • .. .. .. ... 97.30 • • . . . 
Percent silage consumed. . . . . .. . . . .. . .. .. .. .. . . . . . .. . . .. . . • .. 96.89 
*.Average only for the days on which alJ'alfa was fed. 
tPeroent of stover consumed. 
tOne•third of the weight of the silage regarded as roughage. (See p. 133) 
.28 
4.19 
1.69 
5.99 
I .26 4.59 
1.53 
5.97 
.45 .39 
4.35 4.57 
1. 78 1.52 
3.95 3.93 
.43 .40 
4.00 3. 77 
1.64 1.55 
3.86 3.86 
.65 . 75 
3. 77 3. 72 
1.55 1.85 
2.42 2.48 
.68 .80 
3.88 3. 78 
1.80 1.90 
2.36 2.39 
.27 .27 
.23 .25 
.50 .52 
.63* .63"' 
····a:04 ... · ·· 4:i4 .. · 
1.65 1.67 
2.15 2.19 
3.30 3.22 
100.00 99.72 
98.17 97.70 
I.ot5 Lot 6 I.ot7 LotS 
.36 .31 .32 .38 
3.13 3. 70 4.21 4.12 
2.09 1.86 1. 76 2.14 
5.88 5.94 5.59 5.65 
.53 .46 .45 .55 
3.10 3.68 4.28 4.07 
2.06 1.83 1.79 2.09 
3.93 3.97 3.97 3.81 
.52 .43 .46 .50 
3.03 3.35 4.23 3.52 
2.02 1.65 1.77 1.83 
3.90 3.84 3.90 3.65 
.85 .68 • 70 .84 
3.02 3.29 4.01 3.63 
2.03 1.65 1.68 1.91 
2.38 2.42 2.42 2.28 
.95 .73 • 73 .89 
3.36 3.48 3.48 4.02 
2.20 1. 75 1. 75 2.06 
2.32 2.39 2.39 2.33 
.50 .34 .28 .31 
.14 .19 .25 .33 
.64 .53 .53 .64 
1.04 .59 .35 ........ . 
.... 3:if ... ··· 3:sr ............ .72 4.18 3.91 
2.08 1. 76 l. 75 2.03 
2.72 2.29 2.28 2.67 
3.25 3.32 3.31 3.19 
97.07 99.51 100.0 53.40t 
97.68 98.27 98.27 92.54 
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TABLE XIX.-AVER.AGE DAILY RATION CONSUMED, RATIO BETWEEN CONCENTRATES AND ROUGHAGE CON-
SUMED, AND PERCENT OF ROUGHAGES CONSU.MED-(Continued) 
Experiment VI. December 18. 1917 to April 23, 1918. 
Period Lot I \ Lot 2 j Lot 3 Lot 4 Lot 5 I Lot 6 ~~··I Lot 8 
\
Total concentrates................... . ......... pounds . .43 I ,24 .27 .24 .34 1 .30 .27 .31 
I Silage ......................................... pounds.. .... ...... . 4.33 3.89 4.35 3,02 1 3.67 3.83 1 3.62 
28 days Total roughaget .............................. pounds . 2.57 1.44 1.62 1.45 2.06 I 1.84 1.60 1 1.83 
Concentrates, 1; roughagel ..................... pounds.. 5.94 6.04 6.02 6.07 6.01 6.16 6.00 ! 5.89 
II 
28 days 
II. 
28days 
IV 
28 days 
v 
14 days 
Total concentrates. 
Silage ............. ...... . 
Total roughaget ...•.......••• 
Concentrates, I: rougbagel. . .. 
.. · · · • · ......... pounds. ·1 .65 
. . . . . pounds .. ........ . 
.. ....... pounds. 2.5'! 
.•... pounds.. 3.97 
Total concentrates. .. .. .. . . . .. ....... pounds.. .92 
Silage.......... . . . . . . . . . . . . . . . . . pounds.. . ..... 
Total roughaget ....... ,.... . . . . , pounds.. 2. 73 
Concentrates, 1: tougbaget,. . . . . pounds.. 2. 96 
Total concentrates... . . . . , . . . .. .. pounds.. 1.40 
~~~~~~~;;~b.;;g~f.:::.:: ... ::::: .'::: . :::: : :~~~~~~:: .... 2>72' 
Concentrates, 1; roughage~ .......... , ..... .. pounds.. 1.95 
Total concentrates... .. .. . . .. .. .. .. .. .. .... ,pounds.. .95 
~~~~~~;;~h,;;~ef:: :::::::: :·::::: ::::: ::::::::::~~~~~~:: . "'2:79". 
Concentrates, 1; roughaget ................. ... . pounds.. 2. 94 
Corn ........................................... pounds.. .84 I 
Cottonseed meal ................................ pounds ............. . 
Total concentrates ............................... pounds.. .84 1 
Alfalfa .......................................... pounds.. 2.66 
Totall26 daysiS~over ............................ , ............. pounds ............ . 
S1lage ......................................... ,pounds .. 
Total roughage:J: ................................. pounds .. 
Total feed...... . ............................ pounds .. 
Concentrates, li roughaget ... ................ . pounds 
Percent hay consumed.... . .............. . pounds .. 
Percent silage consumed.... . . ............ . pounds. 
.. . '2:66' ... 
3.50 
3.17 
98.19 
.35 .40 ,36 .52 .44 .40 : .45 
4.17 3.86 I 4.25 3.10 3.49 3.89 'I 3.51 
1.39 1.61 1.42 2.06 1.75 1.62 1.78 
3.97 4.03 3.89 3.96 4.02 4.04 3.92 
.50 i .53 . .59 i .67 .56 .56 .63 
4.46 I 3.91 3.84 i 2.97 3.36 3.98 3.58 
~:~~ l~§ u~ 1 ~:~~ : ~:~ u~ l~~ 
,83 ' .80 .98 ! 1.04 .87 .87 1.00 
4.80 I 3.88 3.90 3.10 3.46 3.46 3.75 
1.60 1.5'! 1.~ &~ l.N l.N 1.~ 
1.93 i 1.99 1.99 1.98 1.99 1.99 1.95 
.~ .84 .H .H .60 .56 .U 
4.84 3.91 3.93 3 12 3.55 4.03 4.24 
1.61 1.60 1.96 2 07 1. 77 1.88 2.16 
&~ &99 &93 &ll &93 &93 &M 
.m .28 .& .~ ·• .~ .so 
.u .n .& .u .m .a .& 
.~ .50 .84 .M .~ .~ .5'! 
""4:44'" 
1.48 
1.93 
3.26 
97.74' .. 
.60¥ .65¥ 1.02 .59 .33 ........... . 
.... 3:89' ...... 4:oa ...... Tor ....... Ho ...... 3:97' 3:~~ 
1.60 1.66 2.03 1.76 1.66 1.87 
&W &W &M LU &W &G 
~n ~~ an ~~ ~~ ~~ 
3.22 3.09 3.15 3.23 I 3.19 3.14 
99.39 99.01 98.05 98.89 99.15 95.69 
*Average only for the days on which alfalfa was fed. 
tPercent stover consun1ed. 
:j:One·third of the weight of the silage regarded as roughage. (See p. 133), 
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TABLE XIX.-AVERAGE DAILY RATION CONSUMED, RATIO BETWEEN CONCENTRATES AND ROUGHAGE CON-
SUMED, AND PERCENT OF ROUGHAGES CONSUMED-(Ooneluded) 
Experiment VII. Dec. 10, 1919 to Aprill4, 1920. 
Period Lot 1 Lot 2 
I 
28 days 
Total concentrates •.............................. pounds •. , .40 ~-. · ... · · · · · 
i!~~!f~~~-~h;,:~~t::::::::::::::::::::::::::::.::: :~~~~~~:: · · · · 2:39· · · · :::::: ·::::. 
Concentrates, 1; roughage+ ...................... pounds.. 6.00 
II 
28 dayg 
III 
14 days 
IV 
28 days 
y 
28 dayb 
,~otal concentrates ............................... pounds.. .6~ 
S1lage ............................................ pounds. . . .......... . 
Total roughaget ................................. pounds.. 2.51 
Concentrates, 1; roughage+ ..............•..... ,pounds.. h.92 
Total concentrates ............................... pounds.. .85 
Silage, ........................................... pounds ............. . 
Total roughage+ ................................. pounds.. 2. 50 
Concentrates, 1; roughage+ .................... pounds.. 2.94 
Total concentrates ............................... pounds.. 1.41 
Silage. . . . . . .. ................................... pounds. . . ......... . 
Total roughage:J: ................................. pounds.. 2. 75 
Concentrates, 1: roughage* ..................... pounds.. 1.95 
Total concentrates .. .. .. .. .. .. ................. pounds.. 1. 08 
Silage.. . . . . . • .. . . . . . . . .. . .. . . . .. .. .. . . . . . . ..... pounds. . . ......... .. 
Total roughage* ................................. pounds.. 2.86 
Concentrates, 1; roughage+ ...................... pounds.. 2.64-
Corn ............................................. pounds.. .86 
Cottonseed meal ................................. pounds ............. . 
Total concentrates ............................... pounds.. .86 
Al!alla ........................................... pounds.. 2.61 
Total 126 daysiSilage ........................................... ,pounds ............. . 
Total roughage+ ................................. pounds.. 2.61 
Totalfeed ........................................ pounds.. 3.47 
Concentrates, 1; roughage+ ...................... pounds.. 3.04 
Percent hay consumed. . . . . ..................... pounds.. 98.13 
Percent silage consumed.. . . . . . . . . . . ............ pounds.. . . . . ..... . 
~Average only for the days on which silage was fed. 
~One·third of the weight of the silage regarded as roughage. (See p. 131). 
Lot 3 
.26 
3.86 
1.59 
6.04 
.42 
4.02 
1.65 
3.98 
.52 
3. 76 
1.54 
2.97 
.85 
4.08 
1.67 
1.97 
.64 
4.15 
1.68 
2.64 
.31 
.23 
.54 
.61* 
4.00 
1.64 
2.18 
3.04 
99.44 
98.84 
Lut4 
.24 
4.37 
1.46 
6.06 
.41 
4.91 
1.64 
3.97 
.57 
3.38 
1. 70 
2.96 
1.00 
3.98 
1.98 
1.98 
• 78 
4.11 
2.07 
2.67 
.33 
.25 
.58 
.65* 
4.25 
l. 76 
2.34 
3.02 
99.77 
99.27 
LotS 
.32 
2.98 
2.01 
6.31 
.55 
3.27 
2.15 
3.90 
.66 
2.96 
1.96 
2.95 
1.18 
3.28 
2.12 
1.79 
.86 
3.41 
2.28 
2.66 
.55 
.15 
.70 
1.05 
3.20 
2.12 
2.82 
3.05 
97-83 
99.33 
Lot 6 
.31 
3.65 
1.86 
6.05 
.49 
3.68 
1.84 
3. 76 
.59 
3.52 
1. 76 
2.96 
.96 
3. 75 
1.86 
1.93 
.75 
3.98 
2.00 
2.67 
.40 
.21 
.61 
.63 
3. 73 
1.87 
2.48 
3.05 
99.08 
99.22 
Lot 7 
.28 
4.03 
1.69 
6.04 
.44 
4.11 
1. 72 
3.95 
.57 
3.97 
1.65 
2.94 
.83 
3.99 
1.65 
2.00 
.86 
4.14 
1. 73 
2.02 
.33 
.25 
.58 
.34 
4.06 
1. 70 
2.28 
2.93 
99.45 
98.76 
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FEED CONSUMED 
Table XIX shows the average amount of concentrates (aside 
from grain contained in the silage), silage and total roughage con-
sumed daily per head and the proportion of concentrates and rough-
age consumed during each four-week period. The table also shows 
the average amount of each feed consumed daily per head during 
each experiment, the proportion of concentrates and roughage con-
sumed and the percent of hay and silage consumed. 
WEIGHTS AND GAINS 
Table XX shows the initial and final weights of the ewes and 
the average daily gain per head. The gain on the ewes was cal-
culated as is explained on p. 132. 
Fig. 14.-Lot 5 in Experiment VII. Ewes fed corn, cottonseed 
·· meal, alfalfa (heavy) and silage 
Table XXI shows the average weight of lambs at birth, at ten 
days of age and -at the close of the experiment, the age of the lambs 
at the close of the experiment and the average daily gain per head 
made by the lambs during the experiment. The weight of the 
lambs at birth is :hot included in the average daily gain per head. 
In the calculations in Table XXI a twin whose mate had died was 
still regarded as a twin. Lambs that were transferred from one 
lot to another because qf the death of their mothers or because of 
inability of the ewes to raise them were not included in any of the 
computations in Table XXI after they were transferred. For this 
reason Table XXI does not show the total number of lambs raised in 
each lot. This information is given in Table XXII. 
TABLE XX.-WEIGHTS AND GAINS-EWES 
Lotl Lot 2 Lot3 Lot 4 Lot 5 
Experiment V, December 13, 1916 to AprillS, 1917 
Pounds Pouuds Pouudr; Pounds I Poullds Initial weight, December 12. 13, 14....... . .. .. . .. .. .. . . . ........... 1770 1723.5 1753.5 1696.5 1693.5 
Final weight, April 17, 18, 19................... .. ..... . . . . . .. ... 1525 1226.5 1346.5 1353. 5 1321. 5 
Ewes removed. • . . . . • • • . . . ... (1) 65 (4) 285 (1) 101 (2) 144 (3) 22 
Ewes died ................... :. :.:: .:. :.: :::·. ::::::::::::.:.: ... : . 
... i94:5' ... "177:75". (1) 60 (I) 75 r1) 96.5 Lambs born .......................................................... ::::: 186. 178. 187.25 
Wool shorn .............................................................. 175.5 123.6 147.3 
I 
125.7 134.70 
Total gain ................................................................ 190. 89.35 87.3 179.7 266.45 
Average daily gain per head .............................................. .073 .038 .035 075 .Ill 
.Experiment VI, December 18, 1917 to Apri123, 1918 
Initial \\eight, December 17. 18, 19..... . . .. .. .. . .. .. .. .. . .. .. • .. . . .. . 1965. 
Final weight, April22, 23, 24............ .. .. . . .. .. .. . .. . .. .. ... . . 1543.5 
Ewes removed.................... .... .. .. .. ... .. .... .. ... .. . . .. . (4) 298 
2026.5 ' 2015. 2006.5 2011.5 
1055. 1500. 1426.5 1751.5 (8) 569 (21 170 (4) 288 .......... 
Ewes died ...................................................................... . 
Lambs born. • .. • .. .. .. .. .. .. • .. .. . .. . . . .. . .. . .. .. . . . . . . • .. . . . . .. .. .. . . . . 187.75 
11\ 64 189:75 .. '"2~2.25" ... io7:25 ... 194.25 
Wool shorn....................... .. .. . .. . .. . .. .. . .. .. .. .. . .. .. ..... .. .. . 145.8 
Total gain....... .... . ........... ..... .. .. .... .... .. .. .... .... ...... . 210.05 
Average daily gain per head......................... .. .. .... .. .. .... .. . . ,081 
100.4 148.2 130.4 162.6 
-43.85 -7.05 40.65 109.85 
- .018 - .003 .015 .038 
Experiment VII, December 10, 1919 to Apri114, 1920 
Initial w~ight, December 9, 10, 11 ......................... , ............. .. 
Final wmght, Aprill3,14,15 ............................................ .. 
:f:: ~led~~~-.::::::::.::::::::::::::.:::::::::::::.::::::::::::::::::::: 
{v~b:h~~~~.:: ::: :::::::::::·: :· .::::::::::::::.::::::::::.::::::::::::::: 
Total gain .......................... , ......... ,, ......................... . 
Average daily gain per head................. ,. ........................ .. 
2063.5 
1580. (]) 112 
(ll 82 
181.25 
173.7 
65.45 
.025 
2068.5 
1806.5 
213. 
194.25 
145.25 
.052 
2086.5 
1520. (4) 382 
2053.5 
1665. (3) 278 
... l~b"'l'"}~~}· 
169.8 226.35 
.066 ,089 
Lot 6 
Pauttds 
1786 
1448.5 
(1)50 
(1) 78 
196.25 
147.3 
134.05 
.052 
1995 
1548.5 (2) 161 
"'20i.25"' 
143. 
58.75 
.021 
2081.5 
167~.5 (1)85 
(l) 85 
188. 
160.6 
115.6 
.043 
Lot 7 
Pou11ds 
1690 
1458.5 
(2) 130 
. "i7i:5' .. 
138.8 
208.8 
.086 
1996.5 
1446.5 (3)213.5 
.. '2ii:"" 
135.6 
10.1 
.004 
2055. 
1483.5 (4) 38 
Lot 8 
Pounds 
1710 
1491.5 
(2) 142 
"isi:5 ..... 
133.7 
239.7 
.099 
2013.5 
1451.5 (4) 301 
.. 
zi:i:5" 
131. 
83.5 
.031 
'"i80:25"'1:.:. ::::.:: ·:: 
145.85 ........... .. 
134.6 
.054 
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TABLE XXI.-AVERAGE WEIGHTS AND GAINS-LAMBS 
Exper1ment V. December 13. 1916 to April18, 1917 
Lot I l Lot 2 I Lot 3 I Lot 4 Lot 5 
No Lbs No. Lbs. I No. Lbs. JVo Lfo.,. No. Lbs. Wmght at btrth Smgles .. .. . . 21 9.26 18 8.08 18 8.86 17 g.o3 16 8.84 
Twms ... ... . . 4 8.06 I 4 6.62 4 6.12. 6 7.62 
Weight at. 10 days of age*. Singles .... 
- .. . .. 19 12.86 15 10.58 I 17 12.32 17 12.63 15 12.20 
TWlOS .• .. .. . . .... 2 9.5 2 12.00 1 ll.OO 3 9.83 
Welght at close o~ experiment*: Singles .... .... 19 29.34 14 21..36 16 27.44 17 28.91 13 27.58 
Twms .•• ........ .. . . ... 2 23.25 2 32.00 1 27.50 3 28.00 
Average age at dose of experiment*. Smgles .... 19 60.42 14 56.29 16 58.62 17 58.88 13 57.77 
Twm~ ... 1~: .:::~:41-~:. . ... . .. . .. .. .. Average datly ga1n at close of experiment.* Singles .231 16 .314 17 .338 13 .327 Twins. . . . . .. .. . .. .... ...... 
-----------
----
Experiment VI. December 18, 1917 to April23, 1918 
I 
I .~: .1..~:~:. We1ght at b1rth: Singles .......................... 21 8.29 19 8.33 21 I 8.51 22 8.83 T\\ins .........•.................... z 6.87 6 6.00 4 5.87 2 6.5 
\Veight at 10 days of age*: Singles •................ 18 12.44 
I 
13 11.62 21 12.29 18 11.75 21 12.75 
Twins ................... 1 10.50 1 8.5 ... . . . 2 7.5 1 10.5 
Weight at close of experiment*: Singles. 18 32.03 13 26.5 21 28.31 18 27.56 21 29.52 
Twins .... ::.:.:::. 1 31 00 1 27.5 .... 
····· 
2 16. 1 21.5 
A. verage age at close of experiment"~': Singles ....... 18 64.61 13 63.69 21 64.90 18 63.67 21 65.1 
Twins ...... ...... ..... ......... . .. . .. . ... . .. . .. 
Average daily gain at close of experiment:* Single<> l 18 .335 13 .275 2! .301 18 .294 21 .319 
l 
----------
*Does not include lambs transferred from one lot to another. 
I Lot6 Lot 7 
No. Lb•. No. L/>s, 
20 9.06 18 8.9~ 
2 7.50 2 5.5 
IS 12.35 18 12.57 
1 10.25 1 10.00 
17 26.65 16 28.41 
1 25.00 1 18.00 
17 61.41 16 60.12 
..... .... 
······· 
17 .283 16 .320 
..... .... . ...... 
~ ------
21 8.25 20 8.70 
4 7.00 6 6.17 
20 11.44 18 12.48 
1 10.00 3 9 . 
20 26.45 18 28.56 
I 17.5 2 23.25 
20 66.10 18 66.06 
0 ••• . ..... ....... 
20 .273 18 .299 
Lot 8 
No. Lbs, 
19 8.76 
2 8.00 
15 12.27 
1 13.00 
15 25.43 
1 33.5 
15 58.53 
.. . . .. 
15 .279 
. .. 
········ 
-·----· 
I 19 8.26 8 7.06 
16 11.33 
5 9.35 
15 26.87 
5 25.20 
15 64.27 
. ..... 
········ 
15 .283 
~ 
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TABLE XXI.-AVERAGE WEIGHTS AND GAINS-LAMBS.-Concluded 
Experiment VII. December 10, 1919 to April14, 1920 
Lot1 Lot 2 Lot3 Lot 4 
No. I Lbs. I No. I Lbs. 
Weight at birth: Singles ..........................•. , 22 I 8.24 
TwillS .............................. . 
No. Lbs. No. Lbs. 
18 9.93 17 8.91 
8 6.53 6 6.75 
Weight at 10 days of age*: Sing;les •.................. , 20 I 12.9 
Twms ........................ . 
18 1L47 lli 1LG 
4 9.62 4 8.56 
Weight at close of experiment*: Singles .............. I 20 35.29 18 30.58 15 33.1 
Twins .............. . 4 28.06 3 30.17 
Average age at close of experiment*: Singles ........ I 20 I 65.25 18 I 63.78 15 I 66. 
Twins ....... . 
Average daily gain to close of experiment*: Single" I 20 ! .411 i ..... 18 .400 .367 
*Does not include lambs transferrP~.from one lot to another. 
LotS Lot6 
--,---:----,---
Lbs. I No. Lbs. 
8.84 18 8.87 
1:::: I 1; 1::~: 
No. 
17 
4 
15 
3 
15 
3 
15 
10.92 1 2 1o.2a 
34.50 117 35.54 
37.42 2 30.87 
~:;~I " I": 
Lot71 Lot8 
No. Lbs, No. Lbs. 1~ ~:t~ ...... ! ....... . 
16 13.19 , ...... , ...... .. 
3 8.75 ............. . 
16 34.31 ............ .. 
2 28.25 
16 64.81 
........ ! ..... . 
.388 ............ .. 
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LAMBS RAISED 
Occasionally, because of the death of a ewe or the inability of a 
ewe to suckle her lamb, a lamb was transferred from one lot to 
another where it was raised by another ewe. Table XXII shows 
the number of lambs born in each lot, the number of lambs that 
died and the number that were added to or removed from each lot, 
and the number of lambs remaining in each lot at the close of the 
experiment. The table also shows the number of ewes in each lot 
that did not have lambs. 
TABLE XXII.-NUMBER OF LAMBS RAISED IN EACH LOT 
I Lot 1 I Lot 21 Lot 31 Lot 4~-~~~ I Lot 61 Lot 71 Lot 8 
Experiment V. 1916-1917 
------------,---,-----,----,--,--------, ----
Lambs born .......................... 21 22 22 21 22 
Lambs died ........................... 1 5 3 3 5 
Lambs removed ... ................. 1 1 1 1 
Lambs added to lot ................. : : 1 1 
'"jg" '"if" Lambs in Jot at close of expenment. 20 16 19 
Ewes not with Iamb ........ , ......... ........ ...... ....... 1 
········ 
Experiment VI, 1917-1918 
Lambs born................. .. ..... / 23 I 25 22 25 ' 24 
Lambs died • .. .................... 
1 
4 11 1 5 2 
Lambs removed. . ......................... 
1
...... . ..................... . 
Lambs added to lot..... .. . .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. 1 
Lambsinlotatcloseofexperiment... 19 14 21 20 23 
Ewes not with lamb................... 1* 1 1 .. .. .. . ...... 
Experiment VII. 1919-1920 
Lambs born ... ,....................... 22 26 
Lambs died........................... 1 2 
Lambs removed................ .. .. .. 1 .. .. .. .. 2 
Lambs added to lot ........................................ . 
Lambs in lot at clooe o( experiment... 20 22 
Ewes in with lamb..... .. .. . .. .. .. .. .. . .. . .. . .. .. . ....... 
23 
5 
1 
19 
1 
21 
3 
""i'" 
20 
2* 
22 
2 
2 
1 
19 
········ 
25 
4 
I 20 21 
2 5 
1 
.. '2'' 
'"'i7" 18 
1 
26 27 
5 7 
1 
.. 20 ... "2o" 
'---'----
22 
1 
2 
1 
20 
!* 
22 
4 
'"is ....... .. 
3 
-------------- -- --~----·---------
*Aborted. 
WOOL PRODUCED 
The ewes were shorn on the last two days of March each year, 
as explained on p. 137. Table XXIII shows the total and average 
weight of wool produced in each lot, fo1 all the ewes remaining in 
the lot at the time they were shorn. 
VIGOR AND CONDITION OF.LAMBS 
Table XXIV shows the vigor and condition of the lambs at 
birth. This table was compiled from records kept at lambing time 
as described on p. 142. Twin lambs were not included in the calcula-
tions shown in this table. 
WINTER RATIONS FOR BREEDING EWES 175 
TABLE XXIII.-WOOL PRODUCED BY EWES* 
Experiment V. 1916-1917 
I Lot I Lot 2 Lot 3 Lot 4 Lot 5 Lot 6 Lot 7 Lot 8 
~ 
--
-~~- ---
------------
Pottnds Pou~tds Pozutds Pou11.ds Pott1lds Pounds Pounds Pou11.ds 
Total. .........•••• 175.5 123.6 147.3 125.7 134.7 147.3 138.8 133.7 
Average ............ ~ 8.8 7.3 7.4 7.0 7.5 7.4 7.3 7.4 
------ ·-· 
Experiment VI. 1917-1918 
'Total. ........... ··I 145.8 100.4 I 
148.2 
I 
130.4 
I 
162.6 143. 135.6 131. 
.Average ........... 7. 7 7.2 7.1 6.9 7.1 6.8 6.8 6.9 
Experiment VII. 1919-1920 
Total. ............ -1 
Average .......... . 
173.7 
8. 7 1
- ........ 
1
194.25 
1
· 
. ... .. . . . . 8.8 
162.3 II 
9.0 
159.1 
8.4 160.6 1~ 145.85 I--···· ..... . 8.0 8.1 ' .........• 
*Includes only thot:.e ewes that remained in the experiment until shear1ng t1me. 
TABLE XXIV.-VIGOR AND CONDITION OF LAMBS AT BIRTH 
Lot No. 
---
·-
1 
2 
3 
4 
5 
6 
7 
8 
-----
1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 
5 
6 
7 
8 
Experiment V. 1916-1917 
Vigor i Condition 
-
! 
Weak I Average 
I Strong Thin I Average 
I I 
Pe1·CtJ1J.t Perc t-Ilt I Percent Pe1ceut I Pet'Ctmi 
' 
· · ·5:s5" · · 19.05 80.95 4. 76 I 42.86 27.78 66.67 5.55 I 72.22 
5.55 16.67 77.78 5.55 44.44 
·········· 
23.53 76.47 .............. 70.59 
·········· 
25.00 75.00 ... 
"5:26""""" 43.75 
... 31.58 68.42 42.11 
....... 16.67 83.33 5.56 22.22 
31.58 68.42 10.52 47.37 
~···-~,--
:B;xperiment VI. 1917-1918 
11.11 38.10 61.90 9.52 42.86 
22.22 66.67 11.11 50.00 
··········· 
19.05 80.95 
················ 
28.57 
············ 
38.10 61.90 ................ 47.62 
···.us···· 13.64 86.36 ······nii······ 27.27 14.29 80.95 42.86 
5.00 20.00 75.00 5.00 45.00 
··········· 
42.11 57.89 10.53 42.10 
Experiment VII. 1919-1920 
61.91 
... :::~---· :::::::::::.:::.1 ...... :~:~: ... . 
'..... . . . . . . • . . • • . . . . . . . . . 100.00 
4. 76 
.......•...••........ "38:89" .... 
5.88 94.12 
100.00 
100.00 
100.00 
······s:ss······ 47.o6 
. ... .. . . .. .. . . . . 26.67 
. . . . . . .. .. . .. . . 38.89 
. . . . . .... .. . .. . . 50.00 
CONDITION AND MILK FLOW OF EWES 
Fat 
Percent 
52.38 
22.22 
50.00 
29.41 
56.25 
52.63 
72.22 
42.11 
47.62 
38.89 
71.43 
42.38 
72.73 
52.38 
50.00 
47.37 
33.33 
. . . . "6i:ii .... 
47.06 
73.33 
61.11 
50.00 
Table XXV shows a fairly accurate estimate of the milk flow of 
the ewes in the different lots. This table was compiled from notes 
taken during the suckling period, as described on p. 142. 
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TABLE XXV.-MILK FLOW OF EWES 
Experiment V. 1916-1917 
Lot No. Poor Average 
Perccmt Per colt 
1....................... 4. 76 
2..... ... . . . .. . . . . . . . . . . 40.00 t .. ::. ::::::::::::.:::: ....... 'i5:79"" .. .. . 
33.33 
15.00 
35.00 
21.05 
15.79 
19.05 
5.26 
10.00 
5...... . . . . . . . . . . . . . . . . 15.79 
6... . . . . . . . . . . . . . .. . . . . 14.29 
7. .. . . . ..... .. •. .... 10.53 
8...................... 15.00 
1. .................... . 
2 .................... .. 
3 ..................... .. 
4 ........... .. ...... ... . 
5 ................... .. 
6 . ................... . 
7 ..................... . 
8 ..................... .. 
18.18 
42.86 
9.52 
34.78 
4.35 
21.74 
4.35 
39.13 
1.................... .. 4. 76 
Experiment VI. 1917 ·1918 
13.64 
19.05 
23.81 
21.74 
4.35 
21.74 
4.35 
8. 70 
Experiment VII. 1919-1920 
4. 76 
L:::::·:::::::::::·::: ....... i3:sr .. ... i8:i8"" 
42.86 
10.53 
23.81 
25.00 
4....... ... . .. .... ... .. . 9.52 
~::::::: :::::::::::::::: ........ '4:76' ... . 
7............. ... . .. . . .. 10.00 
8 ......................... . 
COST OF RATIONS 
Good 
Percent 
52.38 
40.00 
00.00 
63.16 
63.16 
52.38 
68.42 
70.00 
50.00 
33.33 
57.15 
30.44 
73.91 
39.13 
78.26 
47.82 
76.19 
. "54: 55" 
33.33 
57.89 
42.86 
35.00 
Extra good 
Percent 
9.53 
5.00 
5.00 
· · · · · · · · ·s:2s· · · · ··· 
14.29 
15.79 
5.00 
18.18 
4. 76 
9.52 
13.04 
17.39 
17.39 
13.04 
4.35 
14.29 
""i3:63" 
14.29 
31.58 
I 28.57 30.00 
. .................... . 
Table XXVI shows the amount of feed fed to the ewes in each 
lot and the average .daily cost of the ration per ewe, with feeds 
charged at the prices used in. the table. 
Fig. 15.-Lot 6 in Experiment VII. Ewes fed corn, cottonseed 
· meal, alfalfa (medium) and silage 
TABLE XXVI.-TOTAL FEED FED TO EWES AND AVERAGE DAILY COST OF FEED PER HEAD 
Experiment V 
Lot 1 Lot2 
Pounds Value Pounds Value 
Cornat70centsperbnshel ............................................... 1994.751 $24.931 413.6 l $5.17 
Cottonseed meal at $30 per ton............................................ .. ..... ..... .. .... .. . .. 617.6 9 26 
Alfalfa at $12 per ton...................................................... 6544. 39.26 ...................... .. 
Corn silage at$4 per ton................... ...... ..... ... .... .......... .. .. .... .... ........... 10626, 21.25 
Totalcostoffeed................................. ........................ $64.19 35.68 
"Sheep days" in experiment.............................................. 2603.5 2337.5 
Average daily cost of feed per head, cents... .. .. . .. .. .. .. . .. .. .. .. .. .. . .. . 2.47 1.53 
LotS Lot6 
Pounds Value Pounds Value 
Lot3 
Pounds Value 
673.5 
576. 
763. 
10271. 
$8.42 
8.64 
4.58 
. 20.54 
42.18 
2495. 
1.69 
Lot 7 . 
Pounds Value 
Corn at 70 cents per bushel,......................................... .. . 1192.1 I $14.90 879. I $10.99 679.3 I $8.49 
Cottonseed meal $30 per ton............................................. 337.9 5.07 496. 7.44 606.6 9.10 
Alfalfaat$12perton...................................................... 2556.75 15.34 1534. 9.20 863. 5.18 
Corn stover at $4.50 per ton . .. .. . .. • .. .. .. .. .. . .. .. .. .. .. .. . .. .. .. .. .. . .. . .. . .. . .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. . .. .. .................... . 
Com silage at $4.00 per ton............................................... 7670. 15.34 9260. 18.52 10350. 20.70 
Totalcostoffeed............ ............ ................................ S50.65 $46.15 $43.47 
"Sheep days" in experiment'............................................. 2390. 2593, 2435.5 
Average daily cost offeed per head, cents ....................... , .. .. .. .. 2.12 I 1. 78 I 1. 78 
Lot 4 
Pounds 
648.6 
593.4 
707.0 
10124. 
41.50 
2391.5 
1. 74 
LotS 
Pounds 
Value 
$8.11 
8.90 
4.24 
20.25 
Value 
.... ~~:~ ... ~ ..... ~~:~~ ... 
3274. 7.37 
10242. 20.48 
$49.08 
2421.5 
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TABLE XXVI.-'l'OTAL FEED FED TO EWES AND AVERAGE DAILY COST OF FEED PER HEAD-(Continued) 
Experhnent VI. 
Lot z 
I 
Lot3 I Lot4 
Pounds I Value Pounds I Value I Pounds I Value 
~--~I 
I I 455. I $ 5.69 i 770.3 $ 9.63 770.5 I $ 9.63 "i6:::~~ .. ""2::::---1 607.2 9.11 649.8 9. 75 853. I 5.12 10~~6: 5 I 4. 72 10829. 21.66 21.86 $37 20 ' $45.52 $45.96 
2412.5 1 2767. 2650. 
1.54 1.65 l. 73 
Lot 1 
Pounds \ __ Value /-----
Corn at 70 cents per bushel................................................ 2179.751 $27.25 
Cottonseed meal at $30 per ton.... . . . . . . .. . . .. .. .. .. .. .. • .. .. . .. .. .. .. .. . . .. .. .. .. .. .. . .. .. .. .. 
Alfalfa at $12 per ton.............................. . .. . .. . . . .. . . . .. . . . . . . . . 7040. 42.24 
Corn silage at $4 per ton ......................................................................... . 
:F~:!~d';;~.~i;;,;_·v.;,:i,n.;n.i::::::::::: ·::::::::::::::::::::::::::::::::::: ~~: 49 
Average daily cost of feed per bead, cents . . . . .. .. . . .. . .. . .. .. . . . . . . . . . . . . 2. 68 
Lot 5 Lot 6 Lo~7 LotS 
Pounds 1- Value ___ \ Pounds Value \ Pounds Value 
1011.5 i $12.64 II 783.1 $ 9. 79 821.2 $10.26 
s24.s 1 1.s1 641.1 9.62 1ss.1 u. 1s 
1670.5 10.02 916.5 5.50 ........................ .. 
.. iooiiC · j .. "io:o3" .. 'iili!s'C · .... 2i:97 .. · 1~~~~: :JlJt 
$50.56 1 $46.88 51.08 
2829. I 2746.5 2697. 
1. 79 1. 71 1.89 
Pounds-1-~alue _ 
Corn at 70 cents per bushel .. ,., .. , ........ ,, ..... , ................ , ... , , . 1463.4 
1
. $18.29 
Cottonseed meal at $30 per ton............................................ 408.3 6.12 
Alfalfa at $12 per ton.............................................. ...... 3006. 18.04 
Corn stover at $4.50 per ton ..................................................................... . 
Corn silage at $4 p~r ton................................................. 8940. 17.88 
Total cost offeed .. , ....... ,............................................... $60.33 
uSheep days'' in experiment......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2898. 
Average daily cost of feed per bead, cents..... .. .. .. .. .. .. • . .. . • .. .. • .. • . . 2. 08 
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_ABLE XXVI.-TOTAL FEED FED TO EWES AND AVERAGE DAILY COST OF FEED PER HEAD-(Continued) 
Experiment VII. 
Lot 1 
Pounds Value 
Corn at 70 cents per bushel ...... ,......................................... 2297.8 I $28.72 
Cottonseed meal at $30 per ton. . . . • . . . .. .. .. .. • . .. . .. . . . • .. . . . . . . . . .. . . .. .. . . . . .. . . . ........ . 
A Halla at $12 per ton...................................................... 6934. 41.60 
Corn silage at $4 per ton ........................................................................ . 
Total cost of feed.................................................. . . .. .. .. $70.32 
"Sheep days" in experiment.............................................. 2660.5 
Average daily cost of feed per head, cents................................ 2.64 
Pounds 
849.5 
640.5 
841.25 
11086. 
Lot 3 
$47:45 
2772. 
1.71 
Value 
$10.62 
9.61 
5.05 
22.17 
Corn at 70 cents per bushel .............................................................................................. .. 
x!I!~~~d$rze;!rai'o!~~.~~:.~~~:: ::::::::::::::.:::::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::::::::::::::::: 
Corn silage at $4 per ton.... .. .. . .. .. .. . . . . .. . . .. . . . . . . . . .. . . . . . . . . . . . . . ............................................... .. 
Total cost of feed. . .. .. .. . . .. .. . . . . .. .. .. . .. . . . .. . . . . . . . . . . .. . . . . . . . . .. . . . . . .. . . . . . ...................................... · · 
''Sheep days" in experiment ...... ................... , . . . . . . . . . . . . . . . . . ......... , ............ , ............................ . 
Average daily cost offeed per head, cents ................................................................................. . 
Lot4 
Pounds Value 
846.6 I $10.58 650.6 9.76 
878. I 5.27 10943. 21.89 $47.50 
2575. 
1.84 
Lot 6 
Pounds I Value 
1076.2 
I 
$13.45 
556.6 8.35 
1666.0 10.00 
9924. 19.85 
$51.66 
2657.5 
1.94 
I Lot 5 
Pound.., Value 
1406.3 
I 
$17.58 
382.8 5. 74 
2678.5 16.07 
8149. 16.30 
$55.69 
2548.5 
2.19 
I Lot 7 
I Pounds I Value 
I 829.1 
I 
$10.36 
615.2 9.23 
858. 5.15 
10139. 20.28 
$45.02 
2499.5 
1.80 
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CORN AND ALFALFA VS. CORN, COTTONSEED MEAL, SILAGE 
. . AND ALFALFA 
Compare Lot 1 with Lots 3, 4, 5, 6 and 7 
This topic covers questions which perhaps concern more sheep-
men than do any other questions regarding the feeding of breeding 
ewes. The best feeders have long recognized the superiority of a 
ration composed of corn or oats, or a mixture of the two grains, and 
a leguminous roughage such as clover or alfalfa hay, but with the 
growing popularity and the constantly increasing number of silos 
they are confronted with questions concerning the possibilities of 
silage as a feed for sheep. Is silage a safe feed for sheep? If so, 
in what quantities should it be fed and with what other feeds 
should it be combined? What effect will the addition of silage to a 
ration composed of corn and clover or alfalfa hay have upon the 
efficiency and economy of the ration? These questions confront 
both the small flock owner who has a silo for other classes of live-
stock and is hesitating about feeding it to sheep, and the large 
operator who is contemplating the purchase of a silo wholly or 
largely to supply feed for his flock. The experiments herein re-
ported were planned with the hope of throwing light on some of 
these questions. · 
Fig. 16,_::._Lot 7 in Experiment VII. Ewes fed oorn, cottonseed 
meal, alfalfa (light) and silage 
Experiments V, :VI and VII show comparisons of a ration of 
corn and alfalfa hay (Lot 1) with rations in which the hay was 
replaced, in varying degrees, with corn silage and in which the 
silage was fed in different ways (Lots 3 to 7 inclusive). In the 
rations in which alfalfa hay constituted the sole roughage no pro-
tein supplement was fed, as corn and alfalfa hay have proved to be 
an efficient ration. Wherever silage was added to a ration it was 
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supplemented with a sufficient amount of cottonseed meal to make 
the nutritive ratio of the ration approximately equal to that of the 
ration composed of corn and alafalfa. (Seep. 131). In these com-
parisons alfalfa rather than clover hay was used because of the 
greater ease of securing a supply of a more nearly uniform quality 
from year to year. Other experiments conducted by this Station 
(Bulletin 245) indicate that the data thus secured from feeding 
alfalfa can be applied pretty closely to clover hay. 
Table XIX shows that in all three experiments the ewes fed 
alfalfa as roughage (Lot 1) consumed more concentrates per head 
than did the ewes in the lots in which silage was fed along with the 
alfalfa. However, if the grain in the silage is taken into account 
(conservatively estimated at one-eighth of the weight of the silage) 
the lots fed silage consumed a larger average daily amount of con-
centrates than did Lot 1. The ewes in Lot 1 consumed a lArger 
amount of roughage and of total feed than did those in the lots fed 
silage. 
Table XX makes possible no definite conclusion regarding the 
effects of feeding silage upon the amount of gain produced by the 
ewes. In Experiment VI the ewes fed alfalfa as roughage {Lot 1) 
made a larger average daily gain than any of the other lots. In 
Experiment V the ewes in a number of lots fed silage made larger 
gains than those in Lot 1, fed alfalfa. In Experiment VII the ewes 
in Lot 1 made the smallest gains of any of the lots. A possible 
explanation of this is that the silage fed in this experiment con-
tained a larger proportion of grain than that used in the other ex-
periments and the alfalfa was not quite so good, owing to the pres-
ence of a small amount of bluegrass and timothy. As has already 
been stated, the gain produced by the ewes cannot be accurately 
determined and is not an important measure of the efficiency of 
rations for breeding ewes. 
The data presented in Table XXV indicate that the ewes fed 
silage in addition to the alfalfa (Lot 3 to 7, inclusive) produced 
fully as generous a milk flow as did the ewes fed alfalfa as the sole 
roughage (Lot 1). 
There is no evidence from these experiments to indicate that 
silage was injurious to the health of the ewes when it was sup-
plemented with some form of dry roughage, even when it con-
stituted as large a part of the roughage as it did in Lot 7. Table 
XX shows that in Experiment V, one ewe died in each of the follow-
ing Lots, 3, 4, 5 a:Pd 6, and in Experiment VII one ewe died in Lot 1 
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.and one in Lot 6. The death of only one of these ewes was sus-
pected to be due to the feeding of silage and even in this case there 
was no definite evidence to indicate that this was the cause of 
death. The death of the other ewes could in no wise be attribuLed 
to the silage. 
This Station has lost a few sheep from forage poisoning sup-
posedly due to feeding silage but it was not at all certain that this 
was the cause. Losses have occurred from this disease in lots in 
which no silage was fed, but it seems that forage poison occurs 
more frequently when silage is fed. 
It is important that silage intended for sheep should be made 
from corn that is pretty well matured, as sheep are less able than 
cattle to tolerate silage that is high in acidity. It is also necessary 
to avoid feeding mouldy silage to sheep. Apparently not all 
moulds are injurious but it is a safe precaution to avoid all silage 
that is seriously mouldy. 
Table XXIV shows no indication whatever that replacing even 
a large part of the alfalfa hay with corn silage impaired the vigor 
-or the condition of the lambs at birth. On the contrary, this table 
dearly indicates that in both these respects in Experiment VII the 
lambs from the ewes fed silage in addition to alfalfa surpassed the 
lambs from the ewes fed alfalfa as the sole roughage. This is 
probably due to the larger proportion of grain contained in the 
silage used in Experiment VII. Table XXII indicates, however, 
that in nearly all cases a larger proportion of the lambs born was 
raised in Lot 1 in which the ewes were fed alfalfa as the sole rough-
age. 
Table XXI shows no consistent difference in the birth weight 
.of the lambs from the ewes fed alfalfa as roughage and from the 
ewes .fed silage and alfalfa. In Experiment V the lambs in Lot 1 
were heavier and in Experiment VII they were lighter than those 
in any of the lots fed silage in addition to the alfalfa. In Experi-
ment VI the lambs in Lot 1 were also the lightest at birth, with a 
single exception. In Experiment V the lambs from the ewes fed 
alfalfa as roughage were heavier at ten days of age than were those 
in any of the other lots. In Experiments VI and VII, however, the 
lambs in a number of the lots fed silage were heavier at ten days of 
age than were the lambs in Lot 1. With but one exception the 
lambs in Lot 1, fed alfalfa as the sole roughage, made a larger aver-
age daily gain per head during the experiment than did those in any 
of the lots fed silage and alfalfa. Only single lambs have been con-
sidered in this discussion. 
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Table XXVI shows that the substitution of silage for a part of 
the alfalfa in a ratiOn of corn and alfalfa effected a material saving 
in the cost of the ration. 
CORN, COTTONSEED MEAL AND SILAGE VS. CORN, COTTONSEED 
MEAL. ALFALFA AND SILAGE 
Compare Lot 2 with Lots 5, 6 and 7 
In the immediately preceding pages it has been shown that a 
ration of corn and alfalfa for breeding ewes can be cheapened with-
out lowering its efficiency by substituting corn s1lage, properly sup-
plemented with cottonseed meal, for a considerable part of the 
alfalfa. This brings up a question as to the results of 1 eplacing all 
the alfalfa with corn silage. Experiments I, II and III, pp. 130 to 
155, furnish some data regarding the desirability of feeding silage 
as the sole roughage to breeding ewes, and Experiments V, VI and 
VII throw further light on this question. 
Lot 2 was fed a ration of corn, corn silage and cottonseed meal, 
while Lots 5, 6 and 7 were fed rations containing varying amounts 
of alfalfa hay in addition to the feeds fed to Lot 2. All rations had 
as nearly as possible the same nutritive ratio and the same pro-
portion of concentrates and roughage. (Seep. 135). 
Table XIX shows that Lot 2 consumed a smaller amount of 
concentrates daily per head than did Lots 5, 6 and 7, but if the grain 
contained in the silage is considered, all four lots consumed approxi-
mately the same amount of concentrates. Lot 2, fed silage as the 
sole roughage, consumed more silage but less total roughage and 
less total feed than was consumed by Lots 5, 6 and 7, fed silage and 
alfalfa. The amount of silage consumed in the different lots is of 
interest. In Lot 2, where silage was fed as the sole roughage, ewes 
weighing around 90 pounds consumed an average of almost 4.5 
pounds for the entire feeding period of 18 weeks. In Lots 5, 6 and 
7, fed alfalfa with the silage, the average amount of silage con-
sumed daily per head ranged from three to fom pounds, dependmg 
upon the amount of alfalfa fed. 
Table XX shows that in Experiment V the ewes in the three 
lots fed silage and alfalfa made larger average daily gains per head 
than did those fed silage alone as roughage. In Experiment VI all 
three lots fed silage and alfalfa made slight gains in weight, while 
those fed silage as the sole roughage lost in weight. 
Table XXV shows that the ewes in Lot 2 were decidedly poorer 
milkers than those in Lots 5, 6 and 7. 
184 OHIO EXPERIMENT STATION: BULLETIN 358 
Table XXIV shows that the lambs from ewes fed silage as the 
sole roughage (L'Ot 2) were in decidedly thinner flesh at birth and 
less vigorous than lambs from ewes fed silage and alfalfa. (Lots 
5, 6 and 7). Table XXII shows that a much smaller percent of the 
lambs born was raised in Lot 2 than was raised in the other lots. 
The lambs in Lot 2 were weak and the ewes failed to furnish enough 
milk to keep the lambs alive for more than a few days. In Experi-
ment VI only 56 percent of the lambs born were living at t'he close 
of the experiment. Table XXI shows that with the exception of 
Lot 6 in Experiment VI the lambs from the ewes fed silage and 
alfalfa were heavier at birth and at ten days of age and made larger 
average daily gains per head than did the lambs from the ewes fed 
silage as the sole roughage (Lot 2). Only single lambs were in-
cluded in this discussion. 
Table XXVI shows that at the prices used for feeds the ration 
composed of corn, cottonseed meal and silage was cheaper than 
those including alfalfa in addition to these feeds. The effects of 
such a ratiOn, however, on both ewes and lambs were such as to 
make it unsatisfactory, notwithstanding the low cost. The results 
secured from a ration of corn, cottonseed meal and silage were so 
unsatisfactory in Experiments V and VI that it was not thought 
desirable to include such a ration in Experiment VII. 
COMPARISON OF VARYING AMOUNTS OF ALFALFA IN CONNECTION WITH 
CORN, COTTONSEED MEAL AND SILAGE 
Compare Lots 5, 6 and 7 
In the two preceding discussions it has been shown that a 
ration composed of corn and alfalfa can be cheapened without 
lowering the efficiency of the ration, by replacing a part of the 
alfalfa with corn silage, properly supplemented with cottonseed 
meal, but that the alfalfa cannot be wh'Olly replaced by silage if the 
best results are to be secured. Experiments V, VI and VII were 
:planned so as to yield some data to indicate the extent to which 
alfalfa may be replaced with corn silage. Since it frequently hap-
pens that clover or alfalfa hay are scarce or their price does not 
seem to justify a liberal use in the ration for breeding ewes, it is de-
sirable to know the minimum am'Ount of such hay that can be fed if 
good results are to be secured. 
Lots 5, 6 and 7 were fed silage and alfalfa in varying pro-
portions, so adjusted that in L'Ot 5 the dry matter in the roughage 
was furnished in equal amounts by alfalfa and silage, in Lot 6 
alfalfa furnished one-third and silage two-thirds of the dry matter 
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in the roughage, and in Lot 7 alfalfa furnished one-fourth and 
silage three-fourths of the dry matter in the roughage. In making 
"the rations conform to these proportions it was assumed that three 
pounds of silage furnished as much dry matter as one pound of 
alfalfa. On a fresh basis Lots 5, 6 and 7 were fed three, six and 
twelve times, respectively, as many pounds of silage as of alfalfa. 
The silage was so supplemented with cottonseed meal that all three 
rations had approximately the same nutritive ratio. All three lots 
were fed as nearly as possible the same proportion of concentrates 
and roughage. (See p. 164). 
Table XIX shows that Lots 5, 6 and 7 consumed alfalfa and 
silage in about the desired proportions and that they consumed 
about the same proportions of concentrates and roughage. As the 
proportion of alfalfa in the ration decreased, however, the con-
sumption of total feed also decreased. 
Table XX shows such wide differences in the average daily 
gains produced by the ewes as to indicate that the proportion of 
silage and alfalfa in the ration exerted no consistent influence on 
such gains. 
Table XXV shows that only in Experiment VII was there any 
definite indication that the milk flow of the ewes was affected by 
the proportion of silage and alfalfa fed. In this experiment the 
larger the proportion of alfalfa, the more generous was the milk 
flow of the ewes. 
Table XXIV indicates that in Experiment V the vigor of the 
lambs at birth increased as the proportion of alfalfa in the ration 
was increased, while in Experiment VI the opposite tendency pre-
vailed. In Experiment VII there was no difference noted between 
the lots in this respect. Table XXIV shows that with one ex-
ception increases in the proportion of alfalfa in the ration resulted 
in higher condition of the lambs at birth. Table XXII shows that, 
as a rule, an increase in the proportion of alfalfa in the ration re-
sulted in the raising of a larger percent of the lambs born. Table 
XXI shows that in Experiment VII the birth weight of the lambs 
increased with each increase in the proportion of silage in the 
ration. In the other experiments there seems to be no correlation 
between the proportion of the two roughages fed and the birth 
weight of the lambs. In Experiments V and VII there was a slight 
increase in the weight of the lambs at ten days of age with in-
creased proportions of silage in the rations, but these increases 
were so slight, and were not apparent at all in Experiment VI, that 
but little importance can be attached to them. Table XXI presents 
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no eviaence to indicate any consistent influence of the proportions 
of silage and alfalfa fed upon the rate 'Of gain produced by the 
lambs during the experiment. 
Table XXVI shows that at the prices used for feeds the aver-
age daily cost of the ration increased with the increase in propOl-
tion of alfalfa in the ration. The results from the rations, as pre-
viously discussed, do not indicate any decided advantage from feed-
ing the larger amounts of alfalfa. These compa1·isons seem to 
indicate quite clearly that satisfactory results may be secured from 
rations composed of com, cottonseed meal, alfalfa (or clover) and 
corn silage, even when alfalfa constitutes as small a proporti'On o.f 
the ration as it did in Lot 7, where only approximately one-third o.f 
a pound was fed daily per head. In combining these roughages the 
intelligent feeder will govem the proportion by the amount of each 
available and their relative prices. 
METHODS OF FEEDING ALFALFA WHEN THE AVAILABLE AMOUNT IS LIMITED 
Compare Lots 8, 4 and 7 
It was shown in the preceding discussion that when the 
amount of clover or alfalfa hay is limited or the price does n'Ot seem 
to justify an extensive use of such roughages for feeding breeding 
ewes, a ration of com, cottonseed meal and silage and one-third ol' a 
pound 'Of alfalfa daily per ewe gave excellent results. When com 
silage is depended upon as the main source of roughage and the 
amount of legume hay is seriously limited, the feeder is concerned 
with how to combine this limited amount of hay with the silage to 
produce the best results. Under such circumstances the feeder is 
confronted with three p'Ossibilities, viz., (1) feeding a small amount 
of hay every day, (2) feeding a larger amount of hay every other 
day and on alternate days feeding silage alone as roughage, and (3) 
feeding silage as the sole roughage during the first half of the feed-
ing period and saving the hay so it can be fed in larger amounts 
during the latter half of the period as lambing time approaches, and 
while the ewes are suckling the lambs. 
Lots 3, 4 and 7 show a comparison of these three meth'Ods of 
feeding alfalfa in limited amounts along with corn silage. Lot 7 
was fed a small amount, about one-third of a1 pound daily per head, 
throughout the experiment. Lot 3 was fed: an average of approxi-
mately .6 of a pound of alfalfa every other day throughout the ex-
periment and on alternate days was fed silage as the sole roughage. 
During the first half of the experiments Lot 4 was fed like Lot 2 on 
a ration of com, cottonseed meal and silage, and during the latter 
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half was fed alfalfa in addition to silage, making a raiion very simi-
lar to that fed Lot 6 and that fed Lot 3 on days when silage was fed 
to this lot. 
The average amount of feeds consumed daily per head by each 
lot for each four-week period and for the entire experiment is 
shown in Table XIX. This table might leave the wrong impression 
that Lots 3 and 4 consumed more alfalfa than did Lot 7. This table 
shows the average daily amount of alfalfa consumed only for the 
days on which alfalfa was fed, which in the case of Lots 3 and 4 was 
only on one-half of the days of the experiment, so that the average 
daily amount consumed per head by these lots for the entire experi-
ment was slightly less than that consumed by Lot 7. Table XIX 
also shows that the average daily amount of the other feeds con-
sumed per head was practically the same in all three lots. The 
rations fed the three lots also had as nearly as possible the same 
nutritive ratio and the same proportion of concentrates to rough-
age. 
Table XX shows no consistent difference in the gains produced 
by the ewes fed the three rations under discussion. Table XXV 
indicates thai with respect to the milk flow produced by the ewes,' 
Lots 3 and 7 were better than Lot 4, and Lot 7 was better than Lot 
3. 
Table XXIV indicates that the lambs in Lot 4 were less vigor-
ous than those in Lots 3 and 7. Ther~ was no Important difference 
between Lots 3 and 7 in this respect. Table XXIV shows that the 
lambs in Lots 3 and 7 were slightly fatter at birth than those in Lot 
4. 
Table XXII shows that a larger percent of the lambs born was 
raised in Lots 3 and 7 than was raised in Lot 4. 
Table XXI shows no consistent difference in the birth weight 
of the lambs in the three lots. The table shows, however, that 
when ten days of age the lambs in Lot 7 were heavier than those in 
Lots 3 and 4. There was no important or consistent difference be-
tween Lots 3 and 4 with respect to the weight of the lambs at 10 
days of age or the average daily gains produced during the experi-
ment. In Experiments VI and VII the average daily gains -pro-
duced by the lambs in Lot 3 were the highest and in Experiment V 
they were the lowest of the three lots. In Experiment V the gains 
produced by Lot 4 were the highest and in the other two experi-
ments they were the lowest of the three lots. 
Table XXVI shows that the average daily cost of the ration per 
ewe was greater for Lot 4 than for Lots 3 and 7. This, together 
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with the poorer results produced in this lot, indicates that the 
method of feeding followed in Lot 4 has little to commend it if it is 
possible to feed a small amount of alfalfa daily or on alternate days 
throughout the experiment. Table XXVI also shows that the aver-
age daily cos-t of the ration fed to Lot 3 was somewhat less than 
that fed to Lot 7, but it is doubtful if this difference was enough to 
offset the slightly better results produced by Lot 7. 
ALFALFA HAY AND CORN STOVER AS SUPPLEMENTAL DR11' ROUGHAGES 
TO FEED IN CONNECTION WITH SILAGE 
Compare Lot 8 with Lots 5, 6 and 7 
On corn belt farms it is frequently desirable to utilize non-
leguminous roughages, such as corn stover and oat straw for feed-
ing sheep. Because of their lack of succulence and their relatively 
low protein content and low palatability such feeds, when fed as the 
sole roughage to breeding ewes, frequently do not produce the most 
desirable results. A problem, then, which frequently confronts 
corn belt farmers, is how to combine these roughages with other 
feeds so that they may be efficiently utilized. What would seem to 
be the best method of utilizing such roughages would be to combine 
them with silage to make up for their lack of succulency and to sup-
plement them with cottonseed or linseed meal to make good their 
deficiency in protein. 
In the foregoing discussion it has been shown that corn silage-
is not a desirable feed for breeding ewes when fed as the sole 
roughage, but that excellent results were secured when the silage 
was supplemented with even a relatively small amount of alfalfa 
hay. The frequent high price of alfalfa or clover raises the ques-
tion as to whether some cheaper roughage may not be used to sup-
plement silage. Experiments V and VI make possible a com-
parison of corn stover and alfalfa hay as supplemental dry rough-
ages to feed in connection with corn silage. 
In Lot 8 the silage was supplemented with corn stover, while 
in Lots 5, 6 and 7 the silage was supplemented with varying 
amounts of alfalfa. The silage and stover were supplemented with 
cottonseed meal so that all lots had as nearly as possible the same 
nutritive ratio and carried practically the same proportion of con-
centrates and roughage. Table XIX shows the average daily 
amount of each feed consumed per ewe for each lot. 
Table XX shows that so far as the gains produced by the ewes 
.are concerned, corn stover compared very favorably with alfalfa as 
a roughage to feed in connecti'<m with silage, particularly in Lots 6 
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and 7 in which the amount of alfalfa consumed did not exceed the 
amount of stover consumed in Lot 8. Table XXV does not show 
any striking difference in milk flow in Lots 5, 6, 7 and 8 in Experi-
ment V, but in Experiment VI the ewes in Lots 5, 6 and 7, fed 
alfalfa, produced a more generous flow of milk than did those in Lot 
8 fed corn stover. 
Table XXIV shows that the lambs from the ewes fed corn 
stover, Lot 8, were in a poorer condition at birth than those from 
the ewes fed silage, Lots 5, 6 and 7. This table also shows that the 
lambs in Lot 8 were generally less vigorous than those in Lots 5, 6 
and 7, particularly in Experiment VI where the stover fed was of 
poorer quality than that fed in Experiment V. Table XXII shows 
that the percent of lambs raised was somewhat lower for Lot 8 than 
for Lots 5, 6 and 7. 
Table XXI shows that with one exception the lambs in Lot 8 
were lighter at birth and at ten days of age and made a smaller 
average daily gain per head during the experiment than the lambs 
in Lots 5, 6 and 7. 
Table XXVI shows that, at the pdces used for feeds, the aver-
age daily cost of the ration per ewe was not lowered by substituting 
corn stover for alfalfa as a supplemental roughage to silage, except 
in Lot 5 where the alfalfa constituted a large proportion of the 
roughage fed. Had the stover constituted as large a proportion of 
the roughage in Lot 8 as did the alfalfa in Lot 5, it is quite probable 
that the cost of the ration for Lot 8 would have exceeded that for 
Lot 5. The explanation for the higher cost of the ration in Lot 8 is 
that the cost of the additional amount of cottonseed meal required 
to supplement the stover more than offset any saving in the cost of 
the roughage. It is entirely possible, however, to have prices for 
feeds such as to make the ration fed to Lot 8 cheaper than that fed 
to Lots 6 and 7. 
Experiments V and VI show that when no leguminous rough-
age is available a fairly satisfactory ration may be composed of 
corn, corn silage and corn stover, provided these feeds are 
adequately supplemented with a protein supplement such as cotton-
seed or linseed meal. Such a ration gave decidedly better results 
than did a similar ration from which the stover was omitted and 
silage fed as the sole roughage. The experiments indicate, how-
ever, that better results were secured when the silage was supple-
mented with alfalfa in an amount as small as one-third of a pound 
daily per head. This does not mean that such roughages as corn 
stover and oat straw cannot he economically utilized in the ration 
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for breeding ewes. Possibly the best method of utilizing such 
roughages would be to feed them, preferably in connection with 
silage, in the earlier part of the winter before they have de-
teriorated in palatability and feeding value, as is frequently the 
case with corn stover, and when the ewes can utilize them to better 
advantage than when they are suckling their lambs. If such 
roughages are to be fed throughout the winter and spring feeding 
period the ration can be improved by allowing clover or alfalfa to 
constitute one-half of the dry roughage fed, especially after the 
ewes have lambed. 
CORN AND ALFALFA VS. COltN, COTTONSEED MEAL AND SILAGE 
Compare Lots 1 and 2 
These two rations represent perhaps the widest contrast with 
respect to roughage of any rations that are likely to be fed to breed-
ing ewes on corn belt farms, and the flock owner is seldom con-
fronted with necessity of choosing between such rations. The data 
yielded by these experiments make the matter of such a choice a 
simple one unless most unusual prices for feeds prevail. Table 
XXVI shows that the average daily cost of a ration composed of 
corn, cottonseed meal and silage was much lower than that of a 
ration composed of corn and alfalfa, but the less abundant milk fl'Ow 
of the ewes, the lower vitality of the lambs, the smaller percent of 
lambs raised and the smaller gains produced plainly indicate that 
the feeding of such a ration is not a good practice so long as alfalfa 
(or cl'Over) hay may be secured at an at all reasonable price for a 
part or all of the roughage. 
RESULTS FROM FEEDING SIMILAR RATIONS TO DIFFEREN'r LOTS 
OF BREEDING EWES 
In all feeding experiments there is always a question as to how 
much of the difference shown by the different lots is due to the 
rations fed and how much is due to other factors, such as individu-
ality of the animals, locati'On of the pens in which they are fed, etc. 
While these outside influences cannot be wholly eliminated, they 
can be materially reduced by rigid selection of the animals used and 
by making other conditions as nearly uniform as possible. The 
value of experimental work is determined pretty largely by the suc-
cess of the investigator in eliminating factors other than th'Ose 
which are being studied. 
During three of the winters when the experiments previously 
reported in this bulletin were in progress the Station had a flock of 
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about 45 ewes which were being used in a breeding experiment, and 
for this reason it was desirable to have them all given the same 
treatment. During each of these three winters these ewes were 
divided into two lots of 21 to 23 ewes each, and fed alike. The re-
sults shown in the following pages are of interest as they give some 
idea of the accuracy of feeding experiments with breeding ewes 
when care is taken to eliminate so far as possible all factors other 
than the ration fed. 
The sheep used in these experiments were Merino ewes similar 
to those used in the other experiments in this bulletin. They were 
bred to two Merino rams and each lot contained as nearly as pos-
sible the same numbers of ewes bred to each ram. In all other 
respects the two lots were made as nearly alike as was possible. 
The two lots were fed in pens side by side, as nearly identical as 
they could be made and were given identical treatment, in other 
respects. The rations fed consisted of corn, cottonseed meal, corn 
silage and hay. Clover hay was fed in the first two experiments 
and alfalfa in the third experiment. 
FEED CONSUMED 
Table XXVII shows the average daily ration consumed per 
head for each experiment, the percent of each roughage consumed 
and the number of pounds of silage fed and consumed for each 
pound of linseed meal fed. As may be seen from this table there 
was but a very slight variation in the average daily ration con-
sumed by the two lots in any of the three experiments. 
TABLE XXVII.-AVERAGE DAILY FEED CONSUMED PER HEAD AND 
PER CENT OF ROUGHAGE CONSUMED 
Average daily reed consumed: 
Concentrates.... . . . . . . . . . ... p.>unds .. 
Bay*.. .. .............. pounds. 
S•la11e.. . .. . . . . ......... pounds . 1 
Bayconsumed. . .. . . .... percent I 
Silage consumed . . . . . . . . . . . percent I 
SJ!age fed per pound rnlmeal fed .... pounds. 
Silage fed per pound01lmealconsua.ed pounds 
Experiment VIII 
124 days 
1914-1915 
E>:periment IX 
126 days 
1915-1916 
li:x.periment X 
126 dJ.Y' 
1916-1917 
Lor 1 Lot 2 Lot 1 Lot 2 Lot 1 Lot 2 
.49 
.71 
3.98 
94.11 
99.80 
10. 
10. 
.49 
.71 
3.96 
94.02 
99.02 
10. 
9.9 
.46 
.74 
3.82 
96.42 
98.68 
9.99 
9.86 
.46 
.74 
3.80 
96.4J 
9~.18 
9.9Y 
9.81 
.62 
.68 
4.02 
99.15 
97.71 
18.68 
18.25 
.60 
.67 
3.94 
99.53 
97.64 
18.57 
18.13 
*Clover m Exper1ments VIII and IX; alfalfa m Exper1ment X. 
192 OHIO EXPERIMENT STATION: BULLETIN 358 
GAINS AND WOOL :PRODUCED BY EWES 
Xhe initial and final weights of the ewes, the gain produced and 
the wool produced are shown in Table XXVIII. The gain produced 
by the ewes includes the weight of the wool shorn and the weight of 
the lambs both during the experiment. 
Table XXVIII shows that the difference in the average daily 
gain per head produced by the two lots in Experiments VIII and X 
was very small, but in Expel'iment IX this difference was 16.28 per-
cent. Because of the probable inaccuracies in the method of cal-
culating the gain produced by the ewes (see page 132), it is not sur-
prising that there were some rathel' wide differences. 
TABLE XXVIII.-GAINS AND WOOL PRODUCED BY EWES 
Experiment VIII I Experiment IX 
124 days, 1914-1915 126 day,, 1915-1916 
Lot 1 T.ot 2 Lot 1 Lol2 
----- --~ --~-- -
Initial '\eight .. , . . . . pounds .. 123) 2043 122) 1977 (231 2168 (231 2160 
Final "-eight ......... pound> .. (22) 2190.5 (22) 2236 (23) 1885 (23J 1868 
Ev.es died ...... .... number .. (1} 70 .......... 
· (26i 2:i2: 75 . '(25i illi. 5 Weigt of lambs born. poundb. (21) 186.5 119) 143.2& 
Total gain-1 .......... pound!::. .. 633.25 I 619.75 145.75 124.25 Average daily gain .. pounds .223 .227 .050 .043 
--
-- ----~ -----
Wool produced: T~1tal pound" 229.25 217.5 206. 205.75 
Average ......... pounds . 9.97 9.88 8.96 8.95 
. ----
AJncludps \Veig·ht of IamLs born and wool JHoduct>d. 
Experime 
126 day>, 19 
Lot 1 
- --
(21) 1916.5 
1201 1675 
ill 57 
•23) 202 
188.4 
.074 
--·-
170.9 
8.5~ 
-~--· 
i 
I 
-
Lot 2 
12 211991.5 
0' 1706.5 
21 125.5 
22) 195.5 
195.4 
2 
I ( 
.07J 
--
159.4 
7.59 
The average weight of fleece was practically the same in 
Experiments VIII and IX, but in Experiment X there was a differ-
ence of 12.5 percent. 
WEIGHT AND GAINS BY LAMBS 
Table XXIX shows the average weight of the lambs at birth 
and at ten days of age. In Experiments IX and X this table also 
shows the average weight of the lambs at the close of the experi-
ment and the average daily gain produced. Experiment VIII 
dosed soon after the ewes had lambed, so the average daily gain is 
not shown. 
Table XXIX shows that in none of the three experiments was 
there a variation of as much as ten percent between the two lots 
with respect to the weight of the lambs at birth, at ten days of age 
and at the close of the experiment and in the average daily gain per 
head produced by the lambs. 
TABLE XXIX.-WEIGHTS AND GAINS PRODUCED BY LAMBS 
Experiment VIII 
I 
Experiment IX 
124 days, 1914-1915 126 days, 1915-1916 
Lot 1 I Lot 2 I Lot 1 Lot2 
Average weight at birth: Singles ....................................... . 
Twins .........••....•........•..•••••••••••... 
(18) 9.17 I (15) 8.35 (18) 9. 28 I 121) 8.67 I 
*(7) 8.43 I (8) 6.94 (10) 6.92 I (4) 7.12 
Average weight at 10 days of age: Singles ............•.•.....•••....•.... 
T\vins ..........................••.... 
(17) 13.79 (14) 13.71 (17) 13.12 I (17) 12.76 
(5) 12.75 I (7) 10.07 (9) 9. 75 (3) 9.33 
Average weight at close of experiment: Singles .......................... . 
Twins •........................... ·:::::::::::::::/:::::::::::::::: (17) 19.03 (18) 20.36 17' 13.57 (3) 13.33 
Average age at close of experiment: Singles,,........ . . . . . , ........... . 
T\'1.·ins .••.••••.••..•.••.......•...... 
A verag-p dailJ..- gain during ex-periment: Singles........... . . . . . . . . . . .. . 
::::::::::::::::1::::::::::::::::; (17) 29.47 (7) 29. 
I (17) .329 
················ ···············-! Twins .......................... . 
*One set of triplets included. 
Experiment X 
126 days, 1916-1917 
Lot 1 Lot 2 
117) 9.19 I (20) 8.97 (6) 7.62 I (2) 8 
(16) 12.84 I (19) 12.09 
(4) 9.37 I (1)11 
(16) 29.59 (18) 28.53 
\2) 24.25 (I) 26 
(16) 63.31 118) 64.22 
(2) 62 (1) 59 
(18) 305 
. ................ 
~ 
...... 
z 
>-3 
J?:j 
~ 
~ 
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>-3 
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0 
z 
rn 
":l 
0 
~ 
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COST OP RATIONS 
Table XXX shows the amount oi feed fed tu each lot, the value 
of the feed and the average daily cost per head, with feed at the 
prices shown in the table. This table shows that the greatest vari-
ation in the average daily cost of the rations fed was less than two 
percent. 
TABLE XXX.-COST OF RATIONS 
lcxperim<•nt VIII, 1914-1915 
___ L_o,-t_1 _____ l ____ ~ ____ _ 
Coru at 70 cents per busht!l . . . . . . . ............. . 
Linseed meal at $>6 per ton .......................... . 
Clover at $10 per ton ................................ . 
Silage at$4 per ton ................................. . 
Total cost offeed ..................................... . 
"Sheep da:yf.;'' in E"Xperiment... . . . . . . . . . . ........ . 
Average daily cost of feeed per head, cents ......... . 
Pound-.; Value Pounds 
--------
250. 
1133.5 
2130. 
11334. 
$56. &4 
2840. 
2.00 
$ 3.12 
20.40 
10.65 
22.67 
249. 
1091.5 
2046. 
10917. 
$54.82 
2728. 
2.01 
]experiment IX, 1915-1916 
Corn at 70 cents per bubhel.. ........................ . 
Linseed meal at $36 per ton................. . ...... . 
Clover at $10 per ton ................................ . 
Silage at $4 per ton ................................. . 
:fotalco't of,I~ed ...... _. ............................. . 
Sheep days 1 n exper1ment... . . . . . . . . . . . . . ...... . 
Average dail.lr cost of eed per head, cent.., .......... . 
Lot 1 Lot 2 
Pound ... 
220. 
1122.!J 
2214. 
11216. 
$56.45 
2898. 
1.95 
Value 
$ 2. 75 
20.20 
11.07 
22.43 
Pounds 
220. 
1122.5 
2214. 
11216. 
$56.45 
2898. 
1.95 
Experiment X, l~lb-1917 
Corn at 10 cents vcr l.nt~bcl .......................... . 
Cottonseed meal at $30 per ton ....................... . 
Alfalfa at $12 per ton ................................. . 
Silag-e at $4 per ton ................................... . 
Total cost of feed .. , ................................. . 
"Sheep days" in experiment ................ ........ . 
Average daily cost of feed per head, cenb.. . ...... . 
Lot! 
Pounds Yaluc 
IOGo.2 
560. 
1759. 
10467. 
$52.46 
2546.5 
2.06 
$12.58 
8.40 
10.55 
20.93 
1029.3 
582.7 
1804.5 
10820. 
Lot 2 
$54.08 
2680. 
2.02 
Value 
$ 3.11 
19.65 
10.23 
2!.1!3 
Value 
$ 2. 73 
20.20 
11.07 
22.43 
Value 
$12.87 
8. 74 
10.83 
21.64 
In the ioregoing tables it was shown that the only important 
difference between the two lots that exceeded 10 percent was in the 
average weight of fleece for one year. This would indicate that in 
feeding experiments with breeding ewes, differences in excess of 10 
percent may be credited to differences in the rations, provided care 
is exercised to have all other conditions as nearly alike as possible. 
Because of the larger number of factors involved it seems 
reasonable to expect wider variations, between lots treated alike, 
with breeding ewes than with fattening sheep or lambs. 
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SUMMARY 
Silage that is free from mould and relatively low in acidity may 
be advantageously used in rations for breeding ewes if properly 
combined with other feeds. 
Silage, when properly supplemented with cottonseed or linseed 
meal, may be substituted for clover or alfalfa to the extent of fur-
nishing at least one-half the dry matter in the roughage, or three 
J)ounds of silage to one pound of hay. Such a substitution of silage 
for clover and alfalfa did not lower the efficiency of the ration, and 
at usual prices for feeds, effected a material saving. 
Silage, even when properly supplemented with a nitrogenous 
concentrate, does not give satisfactory results with breeding ewes 
unless it is also supplemented with some form of dry roughage. 
Silage as the sole roughage makes a cheap ration but the poor re-
sults produced do not justify the use of such a ration except under 
very unusual conditions and prices. Leguminous roughages are 
the most efficient to feed in connection with silage. 
Feeding as small an amount as one-third of a pound of alfalfa 
to breeding ewes daily per head in addition to all the silage they 
would consume (about four pounds daily per head), along with corn 
and cottonseed meal gave excellent results. When two and three 
times that amount of alfalfa was fed and the amount of silage con-
sumed correspondingly reduced the only noticeable effects which 
seemed to be consistent were a slight increase in the percent of 
lambs raised and a material increase in the cost of the ration. The 
results do not indicate any great advantage from feeding the larger 
amounts of alfalfa, unless an abundance of alfalfa or a shortage of 
silage would seem to make it desirable. 
The data yielded by these experiments indicate that when only 
a very limited amount of alfalfa or clover is available for feeding 
breeding ewes, slightly better results may be secured by feeding a 
small amount of hay (one-third of a pound per head) along with 
silage each day throughout the experiment than by feeding a larger 
amount every other day and feeding silage as the sole roughage on 
alternate days, or than by feeding silage as the sole roughage dur-
ing the first half and silage and hay as roughage during the latter 
half of the experiment. 
When alfalfa or clover hay is not available, a fairly satisfac-
tory ration for breeding ewes may be secured by substituting corn 
stover for hay when fed in connection with silage, provided the 
silage and stover are snpplemented with a protein concentrate. 
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Corn stover and silage proved much better than silage alone as 
roughage. However, a ration in which the silage was supplemented 
with even a small amount of alfalfa (one-third of a pound daily per 
head) produced more satisfactory results than a ration of silage 
and corn stover. 
The addition of linseed meal to a ration composed of com, 
clover and silage caused the ewes to produce a more generous flow 
of milk and increased the gains produced by the lambs. 
Supplementing silage fed in connection with com and clover 
hay, with 1 pound of linseed meal to each 10 pounds of silage fed 
gave more satisfactory results, as measured by the milk flow pro-
duced by the ewes and by the vigor of the lambs and the gains made 
than did the feeding of 1 pound of linseed meal for each 30 pounds 
of silage. 
In some cases at least, there was evidence to indicate that the 
character of the ration fed had some influence on the birth weight 
of lambs, but this effect was much less noticeable than on their 
weight at 10 days of age and at the close of the experiment. This 
would indicate that while the ration fed at any time during the 
winter is important, for proper development of the foetus, special 
attention should be given to the ration fed during the suckling 
period if strong lambs are to be produced. 
These experiments indicate that in the matter of rations the 
breeding ewe has a wide selective range and that no limited number 
of feed combinations are absolutely essential or are the most 
efficient and economical under all circumstances. The feeder 
should avoid such extremes in rations as, for example, corn and 
corn stover on one hand and corn and curn silage on the other. Be-
tween these extremes the feeds usually produced on corn belt 
farms-corn, oats, silage, corn stover, oat straw, clover and alfal-
fa-supplemented with cottonseed or linseed meal, make possible a 
large number 'Of combinations which will give satisfactory results, 
thus making the choice of the ration largely dependent on the sup-
ply and price of these feeds. 
In experiments where similar lots of ewes were fed and treated 
alike, the difference in results was less than 10 percent, indicating 
that in such experiments, differences in excess of 10 percent may 
be attributed to differences in rations. 
